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Note absence of by-passes around these 
Masoneilan control valves. 


LARGE western refinery paid a higher initial 

purchase price for these main line control 
valves than for any others they had previously 
bought — yet actually these valves cost them 
nothing, for they more than paid for themselves 
before they were installed. Why? Because the 
unique Masoneilan Manual Operating Unit 
avoided any need for by-passing these valves. 
Thus a huge expenditure for piping, fittings and 
welding, which would have amounted to far 
more than the cost of the valves, was eliminated. 
The valves actually combine automatic and man- 
ual operation, yet neither mode of operation in- 
terferes with the other. The safety factors usually 
supplied through by-passing are incorporated in 
the valve itself. The convenience of hand opera- 
tion during warm up and the greater accuracy of 
manual control possible when instruments are 
not in use are valuable features; in addition the 
handwheel permits opening or closing the valve 
manually as much as desired in emergencies even 
when valve is on automatic control. 


Indicating pointers provide magnified indication 
to enable the operator to read valve position ac- 
curately — and to gauge the setting of adjustable 
stops and handwheel so that the valve will travel 
only a predetermined amount through any de- 
sired portion of 100% valve travel when on auto- 
matic control. 


No. 717-68 


pa We suggest that you inquire how these exclusive 


features can improve control and reduce costs in 
your plant. Describe your operating conditions to 
a Mason-Neilan engineer — or write us direct 
giving us complete data. 


No. 37-68 
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| ania its welfare in 1940 the refining industry 

must look to the home market. This conclu- 
sion comes from reading statements of several 
executives, quoted elsewhere in this issue. They 
are convinced that the financial ability of the 
American people to buy and 
use automobiles will be the 


Home, Peace ; 
z source of any profit the indus- 


And Profit 


try gains. 

As a user of gasoline the 
European war has been a disappointment. Stu- 
dents of foreign affairs predict no change in 1940. 
Evidently consumption of petroleum products in 
military circles has been discounted by restric- 
tions in domestic use. The Central countries have 
been closed by the sea blockade. In addition the 
Allied powers have oil sources in South America 
and Asia. 

Evidently the estimates of 5 percent increase 
in consumption of refined products for 1940 are 
based on the home market. 

This prospect raises the question of what is to 
be done with the improved motor fuels which 
must come out of the new refining process now 
in use and building. Statisticians can prove that 
there is no need for all the 100-octane gasoline 
that will be available in 1940, that in 1941 its 
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amount will be further out of line with demand. 

It is neither proper nor possible for the statis- 
tician to anticipate influence of research. For- 
tunately the answer will come from the research 
laboratory. Again the petroleum industry must 
get its market from what the builder of a motor 
accomplishes. 

The automobile industry is turning attention 
to the possibilities of 100-octane fuel. Adoption 
of these motors to passenger cars is not antici- 
pated for 1940, perhaps not during 1941. Still 
there is every reason to expect the ordinary pas- 
senger automobile to come up with an engine 
which can get the value out of these gasolines. 
Already the airplane engine is doing it but the 
use is restricted to trans-oceanic flying and mili- 
tary uses. Still this industry anticipates the day 
when its airplanes will span the United States in 
6 hours, an accomplishment that will require 
equipment not yet built and gasoline not yet 
made. 

Less spectacular but. more valuable is the 
growth of oil as a home-heating fuel. Distillates 
and heavy fuel oils showed the highest consump- 
tion gains in 1940. Producers of other fuels com- 
plain of this as a waste on the basis that oil is 
supplanting cheaper fueis. Whatever the merits 
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of this contention, there is no denying that oil 
is gaining as a home heating fuel because of its 
cleanliness and convenience. 

Only by looking far ahead can substantial con- 
sumption of oil as a substitute for coal in chemis- 
try be considered. The research laboratory has 
accomplished isolation of hydrocarbons from 
which competitors for the coal-tar derivatives can 
be made. Not enough manufacturing of these will 
be done this year or next to make a dent in total 
consumption. What this accomplishment does 
promise is that as the chemist provides a motor 
fuel capable of driving an automobile more miles 
per gallon, he is learning now to push other parts 
of crude oil into other avenues. 

Refining is a romantic industry, still it must 
look to the family automobile, the family fire- 
side, the factory boiler and the factory bearing 
for its current profits. These peaceful pursuits 
may not reveal sharp peaks in demand as war 
will but they are of longer duration and more 
reliable. 


F IT were possible to express the reserves of 

crude oil in energy rather than barrels, the 
potential power at hand would be staggering. 
Reserves are so many billion barrels of oil, now 
around 15,000,000,000. But the horsepower in a 
barrel of crude oil of 15 years ago 
‘1 and the horsepower in a similar 
Oil Reserve barrel of oil today are different 


Doubled figures. 


Once the energy in a barrel of 
oil was the amount of gasoline from skimming, 
next it became the energy available through 
cracking, now it is the energy of these plus chem- 
ical synthesis. This means more energy from 
crude oil, says Frank A. Howard, who is quoted 
at length elsewhere: 

“Perhaps an insight into the significance of 
these technological advances would be worth 
while. I think they indicate the possibility of an 
automobile engine half the size of the present 
engine with some increase in power and with 
mileage per gallon twice the present average.” 

Evidently it is time for the engine designer to 
catch up with the gasoline designer. The gasoline 
maker has learned how to combine some hydro- 
carbons to the end that 100 octane gasoline is a 
commercial product. With automobile engines ca- 
pable of taking advantage of this fuel, the reserve 
of crude oil in terms of energy moves into higher 
totals. 





NANIMOUS opposition to federal control 
has marked all hearings on the Cole bill. 
State conservation officials were giving their 
opinions in New Orleans in December when 
hearings were halted because of the death of 
Carl Edgar Mapes, Congressman 
United from Michigan, a member of the sub- 
committee. 
Front The producing division of the pe- 
troleum industry has voiced its op- 
position by numerous resolutions as well as by 
appearance of men before the committee. Enough 
of this has come about to warrant the conclusion 
that control by any federal agency will come 
about only by overcoming stout defense. 

It must not be assumed, however, that this 
defense will not be met with stout offense. 
Harold L. Ickes, Secretary of the Interior, has 
left no doubt of his attitude. The effort to place 
federal supervision over state supervision is a 
fetish with this battling cabinet member. 


HEN the bristling Secretary of the Interior 

was having his tilt with the press, he called 
for a censorship in the name of accuracy. His 
opponents at that time were the columnists. 

A supposition of that day was that since Harold 
L. Ickes wanted fair play he 
—— would grant fair play. But im- 

agine the following exerpt from 
of Accuracy a radio script of Department of 

Interior approval, in the name 
of accuracy, fair play or honesty: 

Host: “How do you like these oil wells in 
Texas, in Arkansas, in California ?” 

Visitor: “Wonderful supply.” 

Host: “Yes, they look very nice when they 
all shoot up in the air at once, like this—” 

Sound: Gushing of many oil wells. 

Visitor: (Aghast) “Stop it! You’re wasting all 
the oil in—”’ 

Host: “Makes a pretty sound. Brings in the 
money.” 

Visitor: “But those wells can’t be used again. 
There is no need for such negligence and waste.” 

Host: “Really, you mustn’t interfere. We can 
do what we like with our natural resources. This 
is a democracy, isn’t it?” 

Propaganda of that stripe is convincing, con- 
vincing in the proposition that someone wants 
federal control of the oil industry and wants it 
regardless of honesty. 
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Refinery Developments 


... Review and Prospect 


GEORGE F. FITZGERALD 


ETROLEUM processing is characterized by con- 

stant change. The trend started several years ago 
with the introduction of solvent methods but very 
few realized then how far this would be carried. 
Each year new processes for gasoline or motor-oil 
manufacture are put into commercial use while still 
others are advancing through laboratory stages to 
pilot-plant and semi-commercial operation. Refiners 
are now familiar with chemical processes that had 
not been even experimentally applied to petroleum a 
few years ago. 

Much of this progress is owed to research scientists 
who have investigated the nature and composition 
of the hydrocarbons found in motor fuels and lubri- 
cating oils. Their work has revealed which are the 
harmful and which the valuable components in lubri- 
cants, thus pointing the way to solvent-extraction 
methods. The demonstration of the relation between 
chemical structure and anti-knock value in gasoline 
has advanced not only the art of cracking but has 
given the industry such new tools as polymerization, 
cyclization, isomerization, and alkylation. 

That even technological advances will be made 
is assured by the growing popularity of the new 
refining methods and -the ever-increasing demand 
for high-quality petroleum products. The demand 
in the last six months of 1939 exceeded all previous 
records for distillates and gas oils. Sales of oil 
burners, the index of new business for burning oils, 
enjoy a steady increase. Important, likewise, to the 
oil industry is the general industrial pick-up, par- 
ticularly the automotive where car and truck sales 
are at least 50 percent better than in 1938. Increased 
factory output has provided a strong demand for 
heavy fuel oils which for months had been a drug on 
the market. 

Diesel fuels are likewise enjoying an active sale. 
The railroads began increasing their consumption in 
1936 and by early 1939 close to 85 percent of the 
new locomotives delivered were Diesel-electrics. In 
this field Diesels are said to average $1.85 per hour 
superior economy. 


CONSTRUCTION 


Increasing demands and general business improve- 
ment usually result in active building programs in 
the oil industry. The past year has been no exception. 
The exact status of new construction abroad has 
been problematical since war broke out. A general 
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“blackout” of all information regarding location, 
capacity and types of new units has been instituted. 
American engineering firms engaged on foreign 
projects are respecting this policy but data relative 
to work started prior to September, 1939, are avail- 
able. The value of new foreign construction is said 
to be in the neighborhood of $100,000,000. Some of 
the items are a large catalytic cracking unit and 
two alkylation plants in France, a complete refinery 
at the Haifa terminus of the Iraq pipe line, and a 
catalytic reforming unit and alkylation plant at 
Abadan, Iran, on the Persian Gulf. Two refineries in 
Great Britain also have alkylation and catalytic 
reforming units under way and the Manchester re- 
finery has a new unit for the complete processing of 
transformer oils and white oils. At the Grozny 
refinery the Soviets are making scheduled progress 
on an expansion program which includes a dewaxing 
plant, a solvent extraction unit, and a selective poly- 
merization plant. 

South American refineries are answering the call 
for increased facilities. At Aruba and Curacao two 
of the largest refineries in the world are adopting 
alkylation, polymerization and gas recovery. Curacao 
is also expanding to handle a new supply of crude. 
These new units will furnish sorely needed high- 
octane blending stocks for the gasoline regularly 
made from Venezuelan crude. Standard Oil Com- 
pany of Venezuela is building a complete refinery 
of 27,000 barrels per day capacity and 20,000 barrels 
per day cracking capacity. 

Domestic sales of refinery equipment are on the 
increase. They indicate a speed-up of refinery con- 
struction as many orders have been released ahead 
of schedule. There is evident a desire to anticipate 
expected rises in labor costs and steel prices. One of 
the largest single contract projects in the industry 
is the $5,000,000 Richfield Oil Company refinery at 
Watson, California. It consists of a double combina- 
tion unit with topping and cracking capacity of 50,000 
barrels per day. Supplementary equipment for de- 
butanizing, depropanizing, stabilizing, hydrogen sul- 
fide scrubbing, and catalytic polymerizing are in- 
cluded. An interesting feature of the construction is 
that most of the equipment and the piping sub- 
assemblies were shop-fabricated. An unusual amount 
of chrome-alloy was used for linings in the cracking 
systems and condensers. In keeping with current 
trends the refinery operations are controlled by the 
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most modern available instruments for regulating 
liquid levels, temperatures and pressures, and flow 
conditions. 

IN NEW OIL FIELDS 


An impetus to further expansion and moderniza- 
tion in the Mid-West has been occasioned by the 
rapid rise to importance of the Illinois field. Most of 
the plants already in operation in this area have been 
enlarged and modernized to handle the new supply 
of crude. Yazoo Refining Company is building a 
skimming plant and a $200,000 cracking unit in 
Mississippi which is now practically finished. This 
unit has a daily capacity of 2,000 barrels and the 
production of fuel oils will be a specialty. A dozen 
or so other new skimming plants were also erected 
in 1939. These were combined in a few cases with 
cracking facilities but are temporary in nature. 

Refineries in the St. Louis area now take large 
deliveries of Illinois crude in place of Oklahoma and 
Kansas oil. Shell Oil Company is spending $8,000,000 
to expand its Wood River, Illinois, plant. Crude 
capacity will be increased from 50,000 to 75,000 bar- 
rels per day by the installation of a topping plant. 
A new crude still is also planned for the future. 
Other new units included a compounding house, cata- 
lytic polymerization and alkylation, high-pressure 
boilers, and a cracking unit. This unit will crack heavy 
oils to high-octane stock at the rate of 18,000 barrels 
per day. With completion of this work the Shell Oil 
Company plant at East Chicago is to be shut down 
and the Wood River-Chicago crude pipe line con- 
verted to gasoline service. Socony-Vacuum Oil Com- 
pany refinery at Trenton, Michigan, is also enlarging 
and is now processing Illinois crude delivered 
through its own line via Lima, Ohio. 


ALKYLATION PROGRESS 


Refineries in other parts of this country and 
Canada are recognizing the need for modernization 
and enlargement. Continental Oil Company is spend- 
ing $1,250,000 for a thermal cracking unit at Ponca 
City. An additional $250,000 will go to remodeling 
the steam system, new pumping facilities and elec- 
trical equipment. The complete modernization of 
the Baton Rouge plant of the Standard Oil Company 
of Louisiana will cost $3,000,000 making a total capi- 
tal outlay of $15,000,000 in the last five years. Many 
other Gulf Coast refineries are installing complete 
new units and making additions to present equip- 
ment. In some cases plants that did no building in 
1939 are planning new projects. It is expected that 
building during 1940 will equal or exceed any 
previous year. 

The increasing demand for aviation-grade and 
super-premium gasolines has caused a rush for alky- 
lation plants. There are now six in this area under 
construction or completed and another is being 
planned. Included in this list are the $1,000,000 plant 
at the Shell Oil Company refinery at Houston and 
Magnolia Petroleum Company’s unit now more than 
half completed at Beaumont. The latter will have a 
capacity of approximately 2500 barrels of alkylate 
per day or about 1,000,000 barrels per year of finished 
aviation fuel. The second Houdry unit is now in 
operation at Beaumont. The two units have a com- 
bined capacity of 30,000 barrels of crude per day. 

The eastern states are likewise enjoying a build- 
ing boom with six Houdry crackers under construc- 
tion or completed at an average cost of $3,000,000. 
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Sinclair Refining Company has recently put into 
operation a benzol-ketone dewaxing plant of the 
latest design at Wellsville, New York. Midget poly- 
merization plants are represented by one at Quaker 
State Oil Refining Company’s Smethport plant and 
another near Oil City for the benefit of several inde- 


pendent refiners. 

In Canada a $250,000 cracking plant is going up at 
Regina for Consumers’ Cooperative and at East Cal- 
gary Imperial Oil Company is putting a new crack- 
ing unit into operation. Turner Valley crude will be 
processed to make aviation-grade gasoline. Imperial 
Oil Company’s complete expansion program will 
run close to $2,000,000 and will increase plant 
capacity to 9500 barrels. A polymerization plant to 
make 100-octane gasoline from Turner Valley gas 
is being considered by Gas & Oil Products, Ltd., in 
South Turner Valley. 


CRACKING 


As in previous years, the art of cracking demands 
a major share of attention in any discussion of re- 
finery progress. A year ago the industry received the 
long-awaited official announcement of the Houdry 
catalytic process. Today complete details of a 
138-day commercial run of the first Magnolia unit 
at Beaumont have been reported. The data given 
include complete yields, temperatures, pressures, 
rates of flow, kinds of equipment, and utilities. The 
unit was built to produce No. 2 fuel as a main product 
with high-octane gasoline secondary. This necessity 
results from an active demand for light fuel while 
the old thermal crackers produced an excess of heavy 
fuel. Practically all the major equipment—towers, 
exchangers, catalyst cases, piping, and pumps are of 
ordinary steel construction and very little expensive 
high-alloy steel is used. This remark applies equally 
to the oil, salt, water, steam and air systems. The 
lower temperatures and pressures required in cata- 
lytic cracking are in contrast to the increasingly 
severe conditions current in thermal cracking. 

The Houdry unit now under construction at the 
Lubrite Division, Socony-Vacuum Oil Company in 
East St. Louis furnishes an example of the adapta- 
bility of the new cracking process to the needs of 
individual plants. The basic Socony-Vacuum design 
has been modified slightly to yield the best results 
on Illinois crude. With a through-put of 16,000 
barrels per day the unit will produce straight run 
gasoline and kerosene by topping, and high-octane 
gasoline blending stock and No. 2 and 3 fuels by 
catalysis. There will also be a nominal amount of 
heavy fuel and gas. The installation includes 6 cata- 
lyst cases; 2 to be on stream, 2 on regeneration, 
and 2 off regeneration. The excess heat of regenera- 
ation is recovered by driving a heat turbine with 
the flue gases. Power so developed operates the com- 
pressor which blows the catalyst cases on regenera- 
tion. Any excess power is used to operate an electric 
generator. Circulating salt solution, a Houdry inno- 
vation, is used for temperature control. Motor- 
operated cycle timers automatically change over 
from spent catalyst cases to fresh and regenerate 
the spent cases. This catalytic cracking unit is 
designed so that the average man in the refinery 
can be readily trained as an operator. In the event 
of minor disturbances the charge vapors may be re- 
circulated and the catalyst cases bypassed without 
loss of operating temperature. Installation costs are 
about double that of a thermal unit of the same 
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capacity but official figures place the payout time at 
about three years. 

The importance of keeping pace with technological 
developments in gasoline manufacture is indicated 
by the building program now in progress. Already 
catalytically refined gasoline is available. That the 
cracking process is not all-sufficient is evident by 


sumed in this country in 1938. It seems certain that 
if 100-octane is produced in excess over aviation 
demands it will be diverted into super-premium 
motor gasoline. What that would mean to the well- 
known “octane race” is obvious. Even third-grade 
gasoline has joined this race with a jump of about 
ten numbers from 1938 to 1939. Other indications too 





Polymerization and rerun units. Polymerization furnace at right, catalytic columns at 
right center, with rerun furnace and fractionation column at left. 


the many new complementary processes now attain- 
ing commercial success. These methods discussed at 
great length at the last annual American Petroleum 
Institute meeting. 

Alkylation, or the combining of iso-paraffins with 
olefins to form high-octane fuels, now accounts for 
a large proportion of the 100-octane gasoline on the 
market. While this product is at present purely an 
aircraft fuel, development in its production cannot 
fail to aid manufacturers of automotive gasoline. It 
is only necessary to recall that 67-octane was accept- 
able airplane fuel a dozen years ago to realize that 
equally great strides may be made in the next decade. 


Present national capacity for 100-octane fuel is 
approximately 270,000,000 gallons per year. At the 
recent meeting of the Society of Automotive Engi- 
neers it was pointed out that there is reason to expect 
a need for higher octane fuel for the projected air- 
plane engines of abnormally high compression. New 
construction and projected installations will increase 
output to about 330,000,000 gallons by the end of 
1940. In some quarters this rapid increase is looked 
upon as over-expansion because the trend is leading 
to an estimated production of 400,000,000 gallons per 
year early in 1941. That figure is almost four times the 
quantity of all grades of aviation fuel actually con- 
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important to overlook are the fact that 80 percent 
of new tractors now require at least 70-octane fuel 
and that two automobile makers are road-testing 
experimental cars which require 100-octane fuel. 

One of the latest new methods for producing high- 
octane gasoline is the neo-hexane process announced 
by Phillips Petroleum Company. This is a thermal 
alkylation operation reacting ethylene and isobutane. 
the neo-hexane so formed is a stable, saturated paraf- 
fin hydrocarbon testing approximately 100-octane 
number, Lead susceptibility is high and at a TEL 
concentration of 3 cc. is equal to pure iso-octane 
containing 3 cc. TEL. The first commercial plant 
should be in operation this month. The necessary 
ethylene will be obtained by low-pressure cracking of 
an ethane-propane mixture. 

Both thermal and catalytic alkylation of olefin- 
paraffin mixtures are well advanced commercially. 
There are six or seven plants in actual operation 
with 12 or 15 more under construction. They range 
in capacity from 100 to 2000 barrels per day of alky- 
late. The average size is about 500 barrels and is 
governed by the available supply of isobutane. To 
bring about this combination of isobutane and buty- 
lene 98 percent sulfuric acid is consumed at the rate 
of % to % pound per gallon of alkylate. The ques- 
tion of handling this spent acid must be solved by 
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each refiner. Where acid restoration facilities are 
available the matter is simple. In other cases some 
solution such as resale to the supplier must be 
negotiated. Technically the process has long been 
known as applied to aromatics but had not been tried 
with paraffins until about seven years ago. It may 
be considered as a special case of polymerization 
with the great advantage that yields are almost 
double. Each refinery setup must be studied indi- 
vidually and it cannot be assumed that alkylation 
will displace existing polymerization plants or even 
be preferrable where either might be installed. Cata- 
lytic alkylation by means of cold sulfuric acid, for 
example, would hold the advantage at refineries 
having their own acid concentrating plants. Also 
catalytic alkylation produces 100-octane blending 
stock in one operation in contrast to polymerization + 
hydrogenation or ethane-propane cracking + thermal 
alkylation. Supplies of the right hydrocarbons, the 
economics involved, and other considerations must 
be determined before proper choice can be made. 


FOR SMALL PLANTS 

Systems employing thermal cracking combined 
with polymerization of the cracked gases are being 
offered competition by the naphtha Polyform process. 
It handles a charge made up of a 250-450-end point 
naphtha which is mixed with propanes and butanes 
from stabilizers or other cracking units and then 
reacted thermally. Advantage is claimed because a 
single plant yields in one operation a product of 
70-78-octane number. Catalytic reforming and dehy- 
drogenation methods are likewise being improved 
and their number increased. Catalytic dehydrogena- 
tion of straight-run gasoline raises the octane num- 
ber 15-20 points, depending on the charge stock. A 
cheap bauxite catalyst is used which gives yields of 
about 500 barrels per day per ton with an average 
cycle time of 30 hours. A desirable feature for plants 
handling sour distillates is the fact that sulfur is 
removed in the process. Catalytic dehydrogenation is 
already commercially successful and it is expected 
because of its adaptability to small units to be very 
attractive to small refineries. Construction costs are 
estimated at $165,000 for a 1000-barrel plant. Most of 
the other catalytic operations, except cracking, are 
available in large or small units. This is an advantage 
for the smaller refiner who sees catalytic cracking 
apparently restricted to units of 5000 barrels or over. 
It is understood, however, that two small Houdry 
units are under construction in France. For the 
present, then, the small-scale refiners will be concen- 
trating their study on such processes as catalytic 
polymerization, reforming, dehydrogenation, and 
alkylation. This is especially true for the many inde- 
pendent Pennsylvania operators. Their crude is fa- 
mous primarily for lubes and their gasoline produc- 
tion represents only about two percent of the 
national total, nevertheless that two percent accounts 
for roughly 50 percent of their crude consumption. 

It requires no gift of prophecy to realize that 
catalytic methods hold the key to progress in the 
next decade. From the basis of our present success- 
ful beginnings these methods will be made more 
selective and more efficient. The natural catalysts 
such as processed clays and bauxite are rivalled by 
synthetics like nickel, tungsten and vanadium oxides. 
The natural materials are generally preferred for 
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their lower first cost, ruggedness, and simplicity of 
regeneration. 


DESULFURIZING 


As indicated earlier, sulfur removal is often 
accomplished incidentally in the production of high- 
octane stocks. Many plants, however, require sepa- 
rate installations for the sweetening of straight-run 
and cracked distillates. “he copper treating methods 
brought out in the past few years are gaining ground 
in this field. Early this year a 1000-barrel-per-day 
unit will be in operation in Charleston, West Vir- 
ginia. This type was chosen because comparative 
pilot plant tests gave it the best rating on the basis 
of lead-susceptibility of the sweetened product. Gas 
& Oil Products, Ltd., has lately installed a 1200-bar- 
rel liquid-copper-sweetening unit to process both 
straight-run and cracked products from Calgary 
crude. A similar unit for Standard Oil Company of 
Ohio is building at Latonia, Kentucky, to handle 
stabilizer bottoms. At Cut Bank, Montana, Glacier 
Production Company has a 2000-barrel unit under 
construction and at least two others are building 
elsewhere. 

Other new methods for sulfur removal are the 
catalytic such as Houdry, the Stratcold acid-treat- 
ing, and the extraction process of Shell Development 
Company. The first two are in commercial operation 
and the third has reached the commercial stage. 
Houdry treating units are being installed in connec- 
tion with at least 6 of the 12 crackers now building. 
A $500,000 cold-acid-treating plant was completed 
last year for Richfield Oil Company at its Watson, 
California, plant. It is of the three-stage settler type 
treating debutanized cracked distillate. Any reason- 
able reduction of sulfur content may be obtained by 
varying the conditions. The plant is featured by all- 
electric drive. 


LUBRICANT MANUFACTURE 


The gasoline situation during the past year has 
attracted so much attention that lubricants have been 
given relatively little space. Actually, however, the 
advances in manufacturing methods made in the past 
five years are being consolidated and capacities have 
been expanded in keeping with the current trend. 
Solvent dewaxing and extracting plants built today 
have full benefit of experience carefully gathered 
from previous installations. The latest solvent dewax- 
ing plant built in the Pennsylvania area is that of 
Sinclair Refining Company at Wellsville, New York. 
It employs the conventional benzol-ketone solvent 
but significant changes have been made in operation. 
Direct-fired heaters and high-pressure towers fol- 
lowed by low-pressure towers are used for final strip- 
ping of solvent from dewaxed oil and wax. Wax 
cake may be “re-pulped” with solvent and charged 
to secondary filters to yield drier wax or higher 
melting point petrolatum. Anhydrous ammonia is 
produced from a bubble tower instead of a generator. 

In the extraction field the order of installed capac- 
ity remains about the same: Furfural, Duo-Sol, 
Phenol, Benzol-SO, and Chlorex. Because of the 
resultant improved engine performance the majority 
of leading brand oils are solvent treated. Phenol is 
giving Chlorex competition with a new unit under 
construction in Pennsylvania. 

Percolation filtering is receiving more and more 
study since the introduction of bauxite. This material 
is now in use by over a score of refiners in the East- 

(Continued on page 45) 
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Catalytic Possibilities 





Have West Coast Wondering 


IEWED in retrospect, 1939 has been one of the 

most interesting years in the history of. the 
Pacific Coast’s refining industry, partly because of 
several interesting plant developments and partly 
because of efforts to appraise catalytic cracking and 
alkylation and assign these important developments 
a place in the economic pattern of the West’s oil 
structure. 

So far, catalytic cracking is still in the appraisal 
stage, although Standard Oil Company of California 
(and probably others) is licensed under the Houdry 
patents, the atmosphere is still laden with technical 
questions which must be answered before ground is 
broken for any kind of an installation. Reports in- 
dicate that the research laboratories are trying out 
selected crudes to determine the most effective 
charging stocks and the effect of different impurities 
on catalyst performance and life. 

Catalytic cracking—and recently alkylation, have 
had a disturbing effect in California because as late 
as 1932 it appeared to many that the next few years 
would witness a slowing down of process develop- 
ments of any magnitude to the steady pace of con- 
solidating what was known of existing processes, 
and their ultimate perfection. Such assumptions 
however failed to reckon that unprecedented ad- 
vancements in the automotive and aeronautic indus- 
tries would create a demand which could be satisfied 
only by revolutionary departures in refining tech- 
nology. 

For years refinery chemists have been studying 
mysterious substances called catalysts which were 
known to possess the ability of causing chemical re- 
actions to take place without taking part in these 
reactions themselves. Experiments were made with 
the purpose of using these substances to prod slug- 
gish, unreactive petroleum hydrocarbons into com- 
bining with others in different ways to yield prod- 
ucts of commercial value. 





ALL IN FIVE YEARS 


Among the first indications of the potential magic 
of catalysis was the news, less than five years ago, 
that waste refinery gases could be treated in a man- 
ner which would cause them to polymerize to liquids 
of high anti-knock value. While known to scientists 
for many years previous, and suspected by refinery 
engineers as among the reactions taking place dur- 
ing cracking, yet the ability to control polymerization 
with a selected raw material made it apparent that 
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the curtain was finally rising on a stage full of won- 
ders. From refinery to refinery went the word that 
what the vegetable oil and many other industries had 
been doing with catalysts for many years was now 
becoming possible to the petroleum industry. 

The immediate and rapid development of both 
catalytic and thermal polymerization took place in 
an orderly manner and further significance to the 
trend came when, in 1937, a process was described 
for polymerizing selected refinery gases with cold 
and hot sulphuric acid to yield iso-octene and inter- 
polymers. Last year another contribution to the new 
refining technology came when Eugene Houdry de- 
scribed his process. And less than a month ago came 
the disclosure of a process whereby iso-butane, a 
hydrocarbon found in natural gas, can be “alkylated” 
by the iso-butylene in a refinery gas to form iso- 
octane. 

One reliable source points out that any consider- 
ation given catalytic cracking by California refiners 
must take into consideration that: installation costs 
are probably higher than for conventional cracking ; 
and operating costs are likely to be higher because 
of catalyst regeneration, replacement and licensing 
costs. Moreover, an analysis of yields would indicate 
that they are not higher than those obtained by ef- 
ficient thermal cracking, but that the yield per pass 
is much higher. And further, that the gasoline pro- 
duced by catalytic cracking is of higher quality, with 
a high-grade gas oil as residuum instead of heavy 
fuel or cycle stocks. 

Another view is that apparently catalytic crack- 
ing is being licensed on a paid-up basis, and that on 
a 10-year pay-off the cost would come close to 10 
cents per barrel of stock charged to the catalyst. 
The catalyst also must be renewed from time to 
time and this cost amounts to about three quarters 
of a cent per barrel charge to the catalyst. 

While it is felt in many quarters that catalytic 
cracking will take hold very slowly in California, 
with probably no major move during 1940, careful 
attention is being given to its potential possibilities. 
The Pacific Coast is bogged down with large volumes 
of heavy residual stocks, the conversion of which 
into a satisfactory gasoline would be of definite value. 
But any great interest in such a utilization must still 
be tempered by more effective curtailment measures 
in oil production. Many refiners would like to crack 
deeper, but are compelled to run crude arising either 
out of over-production or fixed contractual require- 
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ments. Any process which can convert high-sulphur 
crudes, such as those from Del Rey, Huntington 
Beach and Santa Maria, into good gasoline and gas 
oil is of genuine Coastal importance, and the fact 
that catalytic cracking emphasizes this possibility is 
a good reason for its eventual introduction in the 


West. 
ALKYLATION 


The disclosure of the sulphuric-acid alkylation of 
iso-butane and iso-butylene to form iso-octane at the 
last meeting of the American Petroleum Institute has 
served to broaden the field of high-octane blending 
agents and the West is giving its share of attention 
to the possibilites. The manufacture of iso-octane 
per se is not new to California, Shell Oil Company hav- 
ing made it by the acid method of polymerizing iso- 
butylene for the past four years. Standard Oil Com- 
pany of California has also made iso-octane by the 
hydrogenation of selected polymers via catalytic 
polymerization. 

However, the fact that sulphuric-acid alkylation 
utilizes iso-butane to almost double the yield, and 
eliminates the necessity for subsequent hydrogena- 
tion, has served to stimulate an active appraisal of its 
possibilities. In much the same manner as polymer- 
ization was first received, opinions are conflicting 
and greater in number than the sticks on a picket 
fence. 

One trend of thought is that alkylation for a long 
time to come, as far as Califorina is concerned, will 
be limited to the production of iso-octane for aviation 
fuel manufacture. The process is visualized by many 
to be self-limiting in that the high investment cost 
of between $1000 and $2500 per barrel of alkylate 
renders the resulting product too costly for motor 
fuel manufacture. On the other hand, some argue 
that the savings in lead will pay for an alkylation 
unit if the volume of leaded gasoline produced is 
large. 


HANDICAPS 


On the whole, the reaction at the present writing 
appears to be that alkylation is for aviation gasoline 
what polymerization is to motor fuel, and that the 
market for premium fuels is still too narrow in the 
West to justify the conclusion that alkylation will 
take hold fast. Some of the arguments against the 
spread of the use of alkylate to raise the octane rat- 
ing of motor fuels is that present fuels amply meet 
Pacific Coast driving requirements. The point is 
added that if any improvement in motor fuel is neces- 
sary that it should be in the direction of improving 
the distillation curve by lowering the 50 percent 
point and raising the 10 percent point. 

Natural gasoline men can point to problems in the 
acquisition of a sustained supply of iso-butane for al- 
kylation. Estimates of potential supplies of various 
hydrocarbons in large numbers of barrels is an im- 
pressive procedure, but visionary. Natural gasoline 
plants are not connected with pipe lines for shipping 
liquefied gas, and any trucking of iso-butane to a 
refinery will greatly raise the cost of the charging 
stock. Some California refiners have been canvassing 
the liquefied petroleum gas market for a sustained 
supply of iso-butane and have discovered to their 


surprise that it is nowhere near as available as origi- - 
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nally thought, partly because the liquefied gas in- 
dustry is not wholly in a position to prepare a close 
cut, and further, that the volume of iso-butane avail- 
able falls short of estimates based on the potential 
amount. 

One reliable source has summarized the present 
status of the alkylation question by observing that: 
(1) the process is of great value to the manufacture 
of aviation gasoline; (2) the existing market will 
handle only about one fifth of the potential volume 
which could be manufactured; (3) the high cost of 
producing alkylate will keep it out of the motor 
fuel field; and (4) an alkylation plant is costly in 
terms of barrels of product. 

Among the Pacific Coast refiners active in the 
premium aviation fuel field are Shell Oil Company, 
Union Oil Company and Standard Oil Company of 
California. Shell Oil Company has just completed a 
1500-barrel alkylation plant at its Dominguez re- 
finery near Long Beach and probably will construct 
another at Martinez. A recent announcement by the 
Union Oil Company discloses that construction has 
begun on a $1,000,000 alkylation plant at its Wil- 
mington refinery. An announcement by Standard 
Oil Company of California is expected before long. 


CONSTRUCTION 


The most recent refinery construction job to at- 
tract attention in California is that of the installation 
of a 1100-barrel, single-coil Dubbs unit and non- 
selective polymerizer for Fletcher Oil Company at 
Wilmington. Emphasizing the trend in the erection 
of small efficient refining units, this plant is a model 
of simplicity and efficiency. Designed to crack gas 
oil, kerosene distillate or fuel oil obtained contrac- 
tually, the products consist of a 72-73-octane cracked 
gasoline and cracked fuel oil of low gravity, viscosity 
and cold test. 

Essentially the cracking system consists of an up- 
shot furnace, reaction chamber, fractionating column, 
stabilizer and vapor-recovery facilities. The furnace 
utilizes chromium-molybdenum headers and silicon 
alloy seamless steel tubes. The burners operate on 
either fuel oil, natural gas, or residue gases from the 
polymerizer. 

A compressor feeds the gas to the polymerization 
unit by way of a preheater which raises the temper- 
ature to 325°-425°F. From the heater the gas passes 
to the two catalyst towers arranged in series. The 
towers are 2 feet in diameter and 14 feet 6 inches 
long, and are filled with solid phosphoric acid cata- 
lyst. The design is for working conditions of 500 
pounds and 500°F. The polymers, along with unre- 
acted gases are fed to the polymer plant stabilizer. 


ACID-TREATING 


The cold-acid treatment of gasoline by counter- 
current washing with sulphuric acid came to the 
front this year when The Texas Company and Rich- 
field Oil Company installed this system in their Cal- 
ifornia refineries. In the main the process consists 
of bringing chilled raw distillate into contact with 
chilled acid countercurrently. This is done so that 
the untreated distillate first meets partly spent acid 
in the first and second stages of the cycle and finally 
fresh acid at the last stage. In each stage, after con- 
tacting cold distillate and acid, the sludge formed is 
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removed either by a centrifuge or settling tank. After 
the last stage of acid treatment the distillate is given 
a water-wash and then neutralized with soda before 
being sent to storage. The system of cold-treating is 
said to be advantageous in that acid consumption is 
low and octane-degredation low. 

In The Texas Company’s installation settling tanks 
are employed instead of centrifuges and the plant has 
a capacity for treating close to 6000 barrels of cracked 
naphtha distillate daily with 98 percent black acid in 
the ratio of 14 pounds of acid per barrel of distillate. 

The Richfield Oil Company installation also uti- 
lizes settling tanks instead of centrifuges and oper- 
ates at the capacity of 11,000 barrels a day with a 
ratio of 9 pounds of 98 percent acid per barrel. The 
first and second contact stages are carried out at 
30°F. with the fourth stage at 20°F. 


CLAY-TREATING 


A new departure in clay treating which reportedly 
combines contact decolorization and fractional dis- 
tillation in one continuous process has been installed 
at Standard Oil Company’s Richmond refinery. This 
is the first installation on the Pacific Coast. 

In this new system a portion of the lube stock to 
the fractionator is sent to a mixing tank where the 
right amount of clay is added. The clay-and-oil 
mixture is then put through a heat exchanger, then 
a pipe heater, and finally charged into the fraction- 
ating tower at around 675°F. The various cuts are 
taken from the tower and the heavy bottoms contain- 
ing the clay are sent to a surge tank and then to a 
vacuum filter where the spent clay is removed. The 
clarified bottoms are then sent to storage. 





Refinery Development 


(Continued from page 39) 


ern area and at least two plants in the Mid-Continent. 
The trend continues to favor bauxite and its magni- 
tude is shown by a 24 percent drop in fullers earth 
consumption for 1938. Also three of the largest fullers 
earth producers are interested in marketing bauxite 
and one is a co-partner in a domestic activated earth 
concern. The Georgia-Florida type of fullers earth 
has, however, been improved about 20 percent in 
adsorptive power by an extrusion process. The 
change from traditional materials has inspired inves- 
tigation of other angles in the filtering process. Filter 
washing is being studied intensively with very inter- 
esting and profitable gains in efficiency. In this con- 
nection the new Thermofor kiln for clay regenera- 
tion will receive a great amount of attention in the 
coming year. Pilot-plant and commercial units have 
fully met the designers’ claims. Unlike other regen- 
erating equipment used in refineries this kiln was 
designed expressly for clay burning and is not an 
adaptation of ore-roasting or other equipment. 

Much research is being done to solve problems of 
lubricant break-down. Oxidation is recognized as the 
most serious factor in motor oil failure. More bal- 
anced refining and blending and the use of additives 
are factors in overcoming varnish, sludge, and acid 
formation. Further knowledge will be obtained 
through improved analytical methods. Hypoid lubri- 
cants must now be manufactured to meet the more 
severe service conditions imposed by the use of hy- 
poid gears for trucks. Passenger car hypoid lubes are 
not interchangeable for all truck service so new 
grades are needed. The modern Diesel engine im- 
poses new lubricating problems due to higher speeds, 
smaller engines, and more severe temperatures and 
pressures. 


PROBABLE TRENDS 


It is always interesting to guess at the future but 
long-range forecasting of petroleum refining is apt to 
be a guess and nothing more. It is unlikely that many 
1920 prophecies came close to 1940 realities. On the 
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other hand, the progressive refiner must study cur- 
rent trends in order to keep abreast of technology 
and the market. As previously pointed out catalytic 
methods are in the fore today and are due for much 
more complete development. Large refineries are 
expanding and building even more complex units, yet 
the small refiner whose number is increasing has 
available most of the modern processes at no sacri- 
fice due to size. This latter point disposes of the view 
often expressed a few years ago that the small refiner 
would soon be crowded out. 

Automatic instrument control is becoming highly 
efficient and where applicable will soon be indis- 
pensable. Greater safety due to better materials of 
construction and improved design has made petro- 
leum refining notable in chemical industry. It also 
ranks second in that field in point of men and money 
devoted to research. Production of synthetics from 
petroleum is being investigated the world over. In 
Germany a sizeable part of the soap industry’s fat 
requirements comes from fatty acids made by oxidiz- 
ing paraffin wax. In this country the oxidation of 
distillates and waxes yields acids, alcohols, esters 
and ketones, many of which are saponifiable and are 
commercially used in greases in place of natural fats. 
Among plastics, one of the very newest is a nitro- 
paraffin-aldehyde condensation derived almost wholly 
from petroleum. 


CONCLUSION 


This review necessarily gives only the highlights 
of the year’s events showing the course taken by 
petroleum refining. The factor of constant change to 
newer and better methods makes itself felt repeatedly. 
The importance of continued research into chemistry 
and engineering design cannot be denied. Customer 
demand for improved quality is making itself heard 
in every refinery. The development of refining into. 
a chemical industry well founded on chemical engi- 
neering principles becomes more noticeable each year. 
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Equipment Inspection 


for Greater 
Refinery Safety 


P. N. GAMMELGARD 


Chief Inspector, Toledo Plant, 
The Pure Oil Company 


TARTING with the premise that a distillation, 

cracking, or combination unit has been designed 
under adequate safety factors, the equipment inspected 
during fabrication and erection, and subsequently 
operated within the design conditions of pressure and 
temperature, it might well be asked, “Why does the 
necessity for periodic inspections of equipment exist?” 
To a person familiar with refinery operations, the 
necessity of equipment inspection in the interest of 
safety is obvious. Whereas the failure of a piece of 
shop equipment normally results in only an inconvenient 
production delay, the failure of cracking-plant equipment 
may result in loss of life, destruction of property and 
costly shutdowns. 

The special hazards of oil refinery operations are 
attributable to the nature of petroleum and its products. 
Outstanding in danger is the characteristic of petroleum 
products to vaporize and produce highly-flammable and 
explosive mixtures when loosed to the atmosphere. 
Unconfined, the liquid or vapor is free to ignite either 
through auto, or self-ignition, or through contact with 
burner fires, high-temperature process piping, or un- 
protected electrical equipment. Once the conflagration 
is under way, control becomes difficult and final results 
are apt to be disastrous. Obviously, it is to the benefit 
of all persons concerned to prevent failure and break- 
down of equipment. That such responsibility should be 
centralized is apparent. Thus the justification of equip- 
ment inspection by a department divorced from control 
by the operating or maintenance departments. 


CAUSES OF FAILURE 


In order to intelligently inspect cracking units, the 
causes contributing to equipment failure must be under- 
stood. For convenience, the contributing causes will be 
grouped into two classes. In the first class are the 
human elements inseparable from operation. Repre- 
sentative of this type are errors in operation which are 
under the control of the operating personnel, such 
as operating the units beyond safe temperatures and 
pressures, permitting water to enter the cracking sys- 
tem, and similar faulty practices. 

The danger of operating beyond safe pressure is 
apparent. Fortunately, this danger can be reduced by 
maintaining relief valve equipment in working order. 

The effect of temperature in reducing the strength 
of metals is not generally well understood and many 
who would refuse to increase the operating pressure 
on a tower by 50 pounds per square inch would not 


46 {8} 


hesitate to increase the temperature 50° or 100° F., 
although the latter procedure might, in certain cases, 
be hazardous. 

The fact that many parts of a cracking unit operate 
at temperatures above the boiling point of water points 
out the potential danger of introducing water in any 
appreciable amount into the system. The tremendous in- 
crease in volume which takes place when water flashes 
into steam may quickly build up pressures which relief 
valves will be unable to accommodate. 

Modern cracking and combination units cannot be 
made foolproof. Regardless of the thoroughness of in- 
spection, cracking units must be operated by careful, well 
trained, and “safety conscious” personnel. 

The second class of causes contributing to equipment 
failure is composed of factors which to a large degree 
are beyond the immediate control of the operating 
personnel. The adverse influence of these factors on the 
safety of equipment makes inspection a necessity. 

Listed, without attempting to place them in the 
order of relative importance, they are 
. Corrosion 
. Erosion 
. Oxidation 
. Creep 
. Fatigue Failure 


CORROSION 


Without question, corrosion causes more damage to 
refinery equipment than any other single factor. The loss 
from this source to the refiners in the United States 
alone is conservatively estimated at $125,000,000 per 
year. The fact that corrosion occurs under very wide- 
spread conditions, attacks in so many different forms, 
and that the rates are difficult to establish, makes cor- 
rosion the No. 1 enemy of safety. Corrosion, whether 
mild, moderate, or severe, eventually reduces the original 
wall thickness of piping and fittings, pressure vessels, 
and heat exchanger and still tubes to a point where con- 
tinued operation becomes hazardous and equipment 
failure is bound to occur unless the condition is cor- 
rected in time. 

The prominence of corrosion has steadily increased 
within the past decade. This is due in large part to the 
following factors: 

(1). Development of cracking. Higher temperatures 
and pressures are employed than formerly. The effect 
has been two-fold. Higher temperatures have liberated 
active sulfur compounds, resulting in increased cor- 
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rosion rates. Higher pressures have increased the po- 
tential danger of equipment failure. 

(2). Increased production of sour crudes. Many new 
oil fields are producing high-sulfur-bearing crudes. 
While the percentage of total sulfur in crude is not an 
accurate guide to corrosiveness, it is nevertheless an 
indication. A crude containing 0.4 percent sulfur may be 
more corrosive than one containing 0.6 percent, though 





FIGURE 1 


such a case would probably be the exception rather than 
the rule. The type of sulfur compounds, rather than the 
percent total sulfur will determine the corrosiveness by 
sulfur attack. 


(3). Acidizing of wells. In recent years many wells 


have been acidized with HCl to increase production. 
Acidizing of wells formerly producing sweet crudes 
has in some cases resulted in increased corrosion. In a 
few instances free acid has been found in crude from 
acidized wells and the pH of the crude has been defi- 
nitely on the acid side. Normally, no free acid is found, 
and the explanation for increased corrosion must be 
sought elsewhere. The generally accepted explanation is 
that acidizing increases the salt content of the crude 
and that corrosion is due to the hydrolysis of magnesium 
and calcium chlorides. 

Deviating from the subject of corrosion for a moment, 
it should be mentioned that salt is also objectionable 
from the standpoint of salt deposition in crude frac- 
tionating towers, heat exchangers and tube stills. Deposi- 
tion in heat exchangers lowers the heat transfer rates 
and may result in plugged tube packs. In tube stills, 
deposition will cause lowered heat-transfer rates, 
higher tube-wall temperatures with consequent oxida- 
tion and generally unsatisfactory operating conditions. 
Some refiners believe that salt tends to increase coking 


January, 1940—A Gulf Publishing Company Publication 


and that a relation exists between salt content and H,S 
corrosion. A salt content exceeding 20 pounds per 1000 
barrels of crude will generally prove troublesome. Such 
a condition can be corrected by employing one of the 
standard methods of salt removal. 


IN ALL FORMS 


Refineries are fertile fields for corrosion in all its 
varieties. Examples of direct chemical action, pitting, 
dezincification, galvanic action, concentration cell cor- 
rosion, corrosion cracking, and corrosion fatigue are 
common. 

Dezincification is a common source of trouble with 
admiralty metal condenser tubes. Essentially the action 
consists of the zinc and copper going into solution, 
the copper alone being redeposited in the form of a 
spongy mass lacking mechanical strength. Dezincifica- 
tion may be either layer or plug type. Of the two, the 
plug type is by far the most undesirable as failure is 
greatly hastened. This type may occur in either acidic 
or alkaline waters. The tendency of the yellow brasses 
to dezincify, and for the type to be the plug variety is 
increased by elevated water temperatures. This is a 
particularly troublesome and costly type of corrosion 
and is estimated to account for more than 50 percent of 
the failures of admiralty metal tubes used in refinery 
service. Fortunately it can be reduced by the use of red 
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brass, which is immune to dezincification attack. It is 
generally believed that admiralty metal is more resistant 
to sulfur corrosion than red brass is. Where sulfur 
attack and dezincification both may be expected, it is 
claimed by various tube manufacturers that the prob- 
lem can be solved by using admiralty metal alloyed with 
either slight antimony, phosphorus, or arsenic addi- 
tions. Figure 1 shows two 1-inch O.D. x No. 14 BWG 
admiralty metal tubes which failed as a result of plug 
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type dezincification after two years service. Note the 
generally excellent condition of the tubes. 

Figure 2 shows three 34-inch thermometer wells. 
Thermometer well A is typical of corrosion by untreated 
cooling water. B failed in untreated gasoline service. 
C reveals extensive pitting action, service unknown. 





FIGURE 3 


The exposure of a statically stressed metal to a cor- 
rosive medium provides the setting for corrosion crack- 
ing. As an example, annealed yellow brass condenser 
tubes, mechanically cold-worked by rolling the ends 
in tube sheets, have cracked shortly after exposure to 
moderately corrosive conditions. Corrosion cracking 
is intergranular by nature. Red brass is claimed to 
be superior to yellow brass in withstanding corrosion 
cracking. 

That fatigue failures are hastened in the presence of 
a corrosive medium is well known. Corrosion of the 
surface of a metal subjected to cyclic stresses lowers 
its fatigue resistance. Conversely, fatigue stresses accel- 
erate corrosive action. Deep, steep-walled cracks are 
characteristic of corrosion-fatigue failures. The im- 
portance of preventing vibration of piping handling 
corrosives is apparent. 


EROSION 

Erosion in refinery operations may be caused by any 
one of several factors or by a combination of them. 
Erosion may result from: 
High vapor or liquid velocities. 
Abrasive or gritty matter carried in the oil or 
vapor stream. 
3. The junction of two streams. 
4. Coke cleaning equipment. 
5. Friction between two objects. 


adh ae 


High vapor or liquid velocities occur in 
slide valves, swaged sections of piping and 
nozzles. The eroding action of high velocity 
streams can be very pronounced. 

Abrasive or gritty material carried in sus- 
pension are effective eroding agents. In one 
instance, the breaking of a screen at the outlet 
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of a high-pressure reaction chamber packed with 
fuller’s earth caused the failure of a soft iron ring 
gasket within an hours time. Figure 3 shows a deeply 
grooved ring gasket. The 3-inch 90° weldell in Fig- 
ure 4 illustrates the action of small coke particles 
carried in-an oil stream in wearing away the outer 
elements of the bend, while leaving the inner ele- 
ments at practically original thickness. The junction 
point of two streams, such as the quench points at heater 
outlets, may produce peculiar and unpredictable erosive 
action. A junction of two streams is shown in half- 
section in Figure 5. The wall directly opposite the 
branch stream inlet illustrates what can be expected at 
such points. 

Coke cleaning tools not properly operated can quickly 
damage tubes and piping by producing deep internal 
grooves. Left in one spot, it does not take a coke 
“knocker” many minutes to groove and bulge a heavy 
wall tube or pipe. Figure 6 shows a half-section of a 
deeply grooved 4%4-inch O.D. x %-inch wall chromium 
alloy tube caused by improper operation of a tube 
cleaner. 

Friction between two objects, such as a pipe and a 
loose support or hanger, results in wearing away the wall 
of the pipe. The fact that such a condition is frequently 
partially or wholly hidden by insulation magnifies the 
hazard. 

OXIDATION 


Provided a heater has been properly designed, little 
trouble should be encountered with oxidation. If, how- 
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ever, the throughputs are stepped up beyond the rated 
capacity of the coils, it becomes necessary to “push” 
the heaters and as a consequence, firing conditions be- 
come far from ideal. Flame impingement is a well 
known cause of oxidation, though it is by no means a 
requisite for oxidation. Local overheating as a result 
of coke conditions or faulty firing may result in a 
badly oxidized tube within a short period. Under moder- 
ate oxidizing conditions, scale will form on the surface 
of the tubes. The insulating effect of the scale will in 
turn necessitate higher muffle temperatures in order to 
maintain the oil line and if the situation is permitted to 
become progressively worse, a bulged tube will result 
and ultimately a rupture. The 5-inch O.D. tube in 
Figure 7 bulged 9/16-inch in diameter and scaled to a 
depth of 3/16-inch owing to severe firing conditions in a 
crude tube still operated far beyond the designed rating. 
Carbon-steel and low-chromium tubes will normally 
bulge considerably before rupturing and with vigilance 
on the part of the fireman a unit with a bulged tube 
can be brought down before total failure of the tube 
occurs. An example of vigilance on the part of a 
fireman is given in Figure 8. This 4-inch O.D. x Y%-inch 
wall 1% percent chromium, 0.5 percent Moly tube, 
operating at 1000 pounds pressure, bulged in two spots 
owing to local overheating caused by excessively heavy 
coke deposits. The two rings cut from the ends of the 
bulged specimen show the coke thickness. Figure 9 
shows a ring cut from a 3%-inch O.D. x 5/16-inch 
wall high pressure heater tube which failed in service 
as a result of a heavy coke deposit. The dotted white 
circle outlines the inside surface of the tube prior to 
the bulging caused by too high a tube wall temperature. 
After bulging started a secondary layer of soft, porous 
coke formed, and failure occurred soon thereafter. The 
use of thermo-couples in obtaining tube skin tempera- 
tures in zones where coking and oxidation are encoun- 

















tered is of value in determining whether or not the 
continued operation of a heater is safe. 

Continued oxidation trouble in a particular zone 
would warrant the installation of oxidation-resistant 
chromium-alloy tubes. The addition of silicon to the 
intermediate chromium alloys definitely improves oxida- 
tion resistance. Calorized tubes have been used with suc- 
cess in combating oxidation. 


CREEP 


The creep strength of metals was not a matter of 
much concern to the refiner until the advent of high 
operating pressures and temperatures. Creep strength is 
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FIGURE 7 


primarily the concern of the equipment designer rather 
than the inspector. The designer’s problem is compli- 
cated by lack of applicable data. Such indeterminate 
variables as corrosion, oxidation, erosion, temperature 
stresses, and excessively high heat inputs during occa- 
sional periods of heavy coking, greatly complicate the 
problem for both the designer and the inspector. Prac- 
tically, the inspector will find it sufficient to supplement 
theory with experience. 


FATIGUE 


Fatigue of metals under repeated cyclic stresses re- 
sulting ultimately in failure is a common phenomenon. 

Sample and instrument lines, pump suction and dis- 
charge lines are generally subject to vibration. Exces- 
sive vibration should be remedied in the interests of 
safety. The dangerous combination of fatigue in the 
presence of corrosion has already been mentioned. 


FUNCTIONS AND PROCEDURES OF AN 
INSPECTION DEPARTMENT 


Having taken cognizance of the various factors which 
contribute to the failure of equipment, the typical func- 
tions and procedures of an inspection department will 
be briefly outlined. 

To be effective, inspection cannot be haphazard. In- 
spections must be thorough and accurate, and unless 





FIGURE 8 


made periodically, their effectiveness is greatly reduced. 
For obvious reasons, inspection work should not be 
under the control of the operating or maintenance 
departments. 

The determination of the inspection and testing 
periods should be the responsibility of the inspector in 
charge. The periods so determined will be the result of 
past findings, severity of operating conditions and po- 
tential danger in the event of failure. Until an experi- 
ence record has been built up, it is certainly better prac- 
tice to “over-inspect” than “under-inspect.” 

A typical inspection procedure covers the following 
points : 

Visual examination. 
Drilling and calipering. 
Hammer testing. 
Pressure tests. 
Records and reports. 


VISUAL 


Visual inspection is a highly useful method of exam- 
ining in detail the surface condition of all items which 
lend themselves to a visual “going-over.” 

It is possible for a trained observer to obtain con- 
siderable information from this source alone. In most 
cases visual examination will reveal the type of corro- 
sion, and the severity of erosion. The ideal manner of 
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preparing steel surfaces for examination is sandblasting, 
but where this is not practicable, scraping and wire 
brushing will normally suffice. Defects found by visual 
examination should be exhaustively investigated and 
necessary repairs or replacements recommended. 

In visually examining towers and evaporators, special 
care should be taken in the inspection of all welded and 
riveted joints, and the condition of protective linings, 
if any. Gannister linings may spall and crack and indi- 
cations of such action should be looked for. Screens 
should be installed to prevent spalled pieces from work- 
ing their way into pump suction lines. Alloy liners 
should be periodically examined for bulges and cracked 
welds. Examination of the shell for erosion should be 
made opposite vapor or liquid inlet nozzles. 

Figure 10 is an example of typical HCI corrosion of 
steel parts in the top trays of crude towers. Visual 
examination of the shell surface will indicate the points 
of maximum corrosion at which thickness measure- 
ments should be taken. 


CALIPERING 


Thickness measurements of the shell, and heads, and 
nozzles should be taken periodically. Where the thick- 
ness of the vessel is in doubt, a drilling should be made 
and the wall calipered. Subsequently the drilled hole 
should be tapped, plugged, and where conditions warrant 
it, welded. This practice is frowned on by some metal- 
lurgists as it results in localized stress concentrations. 
Thicknesses may be conveniently calipered through cou- 
plings in the shell with a special gage. Between caliper- 
ing dates, the couplings are bull plugged. This method 
has the advantage of quickly giving the trend of corro- 
sion, as the measurements are comparable, being taken 
at the same points each time. An alternate method is 
the use of highly-corrosion-resistant bench marks, stra- 
tegically located on the interior surface of the vessel. 
Measurements are taken by placing a depth gage across 
the bench marks and measuring the distance to the 
shell surface. A disadvantage of this method is that 
the vessel must be entered by the inspector. Under con- 
ditions of not having been made gas-free, this would 
be objectionable. Experience will dictate the best method 
for obtaining the desired information. 

Thickness of piping may be obtained by I.D. measure- 
ments, but whenever possible the actual wall thickness 
should be obtained, owing to the fact that corrosion 
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FIGURE 10 


is seldom uniform. If the wall thickness of piping is 
obtained by subtracting the calipered I.D. from the 
O.D. and dividing the difference by 2, a suitable safety 
factor must be allowed for the possibility of eccentric 
corrosion. Particular attention should be paid to lines 
in the sections immediately adjacent to regulators, 
valves, orifices and sharp turns. In gate valves, the point 
of maximum loss is normally found in the narrow 
space between the valve seats. Figure 13, a flow regulat- 
ing valve, shows the point of maximum loss to be in the 
web connecting the two seats, as would be expected 
from the fact that corrosive and erosive forces are 
acting on both sides of the web. Notice the casting 
faults in the inlet flange and the large pit in the inlet 
nozzle. The seats and valve plugs (not shown) were 
stainless steel and were unaffected. Turbulent flow at 
such points may result in abnormal corrosion and/or 
erosion conditions. This condition also prevails at points 
where couplings or nipples are welded into process 
lines. Nipples screwed into couplings should be removed 
periodically and the coupling wall thickness behind the 
thread engagement carefully checked. Eccentric corro- 
sion or erosion, or a combination of both should be 
expected. An unevenly corroded 3%-inch coupling in 
service only 60 days is shown in half-section in Fig- 
ure 11. 
HAMMER TESTING 


Hammer testing is a valuable aid to the inspector 
when properly used. Effectiveness of this method of 
inspection depends on the judgment and experience of 
the man who wields the hammer. The weight of the 
hammer, the size of the pipe, the required wall for the 
service conditions, the force and ring of the blow are 
factors entering into reliability of hammer testing. Ham- 
mer testing will disclose lines and tubes which are dan- 
gerously thin. However, its value is limited in checking 
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high-temperature and high-pressure charge and trans- 
fer lines where exceedingly heavy walls are required. 
Failure in such cases might occur before hammer test- 
ing disclosed any weakness. It should not be used to the 
exclusion of calipering. It is a particularly valuable tool 
in roughly checking the thickness of bends and such 
points where actual calipering is difficult, if not impos- 
sible. Horizontal lines, such as distillate condensate and 
vapor lines, and rundown lines may have corrosion 
occur almost entirely on the lower half of the line. 
Hammer testing in such cases would disclose such a 
condition before calipering would. Similarly, heater 
tubes do not always corrode and erode concentrically, 
as is vividly illustrated in Figure 12. It is possible that 
in extreme cases that results of calipering of heater 
tubes would not disclose excessive thinness on one side 
whereas hammer testing would probably do so. 


PRESSURE TESTS 


Testing of all pressure vessels, heat exchangers, 
heater coils, charge and transfer lines should be placed 
on a regular schedule. Water is normally used as a test- 
ing medium. The pressure applied to towers and accu- 
mulators should be 1% times the relief valve setting 
times a factor based on the operating temperature. The 
pressure used in testing heaters may be arrived at in 
several different ways. One method is to simply use 
1% times the charge line pressure. Another is to use 
a factor based on the heater outlet temperature. In 
either case the rolls and holding members and tubes are 
examined for leaks. 

Application of hydrostatic tests to pressure vessels 
during freezing temperatures is to be discouraged. The 
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FIGURE 12 


effectiveness of the test under such conditions is of 
doubtful value even though warm water be used. The 
danger of freezing a nipple or instrument line leading 
from the vessel to the extent of bursting is ever present. 
In one refiner’s experience a minor fire occurred several 
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hours after the unit had been brought up to temperature 
and pressure as a result of a frozen “dead end” branch 
line. Insulation covering the line prevented disclosure 
of the break, located at the far end of the line until the 
ice had melted and vapors poured forth, igniting from 
an adjacent hot line. Annual pressure tests will suffice in 
most cases, and where semi-annual tests are deemed 
necessary, they can be scheduled for spring and fall 
and thereby avoid freezing weather. After hydrostat- 
ically testing cracking equipment, care must be exercised 
to vent the unit and drain completely. The hazard of 
water in a cracking unit must never be ignored. 

The primary function of equipment inspection is the 
assurance of safety and continuity of operations by the 
prevention of property destruction or. costly shutdowns 
by reason of equipment failure. In order to fulfill this 
function and also the secondary functions of forecasting 
maintenance work and keeping the management in- 
formed as to the condition of the operating units, it is 
not enough that the inspector understand the causes 
contributing to equipment failure and is familiar with 
the methods of inspection. It is necessary that the 
data collected during a periodic inspection be recorded 
at the time of inspection and subsequently filed. Such a 
setup requires a filing system in which every heater tube 
and every section of process piping has an individual 
record card for the purpose of entering the date of the 
inspection, the wall thickness, I.D., result of hammer 
test, and any other pertinent data. Figure 14 illustrates 
an individual tube record card. It is essential that such 
a system be simplified. Heater tubes are generally num- 
bered consecutively and tube diagrams drawn for con- 
venience in calipering tubes and maintaining a complete 
heater tube record. Tubes which are known to be nearing 
their safe I.D. limit can be kept in mind by use of small 
red warning tabs attached to the individual tube record 
card in the index. Where header boxes are infrequently 
changed, it will be expedient to use small die figures to 
stamp the tube number directly on the header box. By 
so doing, both the tubes and header boxes are readily 
identified, and the possibility of confusing tube numbers 
on the calipering data sheets is eliminated. 


Form 76—10M—10-3-34—Poco, 


Each run of process piping can be numbered and 
individual sections lettered. Thus a charge line might be 
Number 76 and be composed of sections 76-A, B and C. 
Isometric sketches of piping systems aid in identifying 
sections and tabulation of data. Such sketches can show 
the date of installation of each section as well as the 
weight, standard or extra heavy, and the material speci- 
fication. They are of additional value in providing an 
overall picture of the condition of a system. The running 
record, showing the trend, is secured by reference to the 
appropriate individual card record. 

Each pressure vessel should be assigned a distinguish- 
ing number and a file maintained. The file should include 
data commencing with the initial inspection, such as 
diameters and wall thickness of nozzles and manways 
and become a case history of each vessel. This history 
should be a chronologically arranged list of such items 
as repairs to welds, nozzles and manways, renewal of 
couplings, failure or behavior of liners, and replacement 
of baffles, trays, or bubble caps. Well kept records are 
invaluable aids in the fight against equipment failure. 

Inspection reports to the management must clearly 
indicate the exact state of the operating units. Recom- 
mendations for repairs and replacements should be 
assigned individual numbers and filed in a follow-up 
file to insure action being taken. The cases are few 
wherein the management will over-rule the duly con- 
sidered recommendations of the inspector. His opinions 
must be based solely on facts and should present a true, 
unbiased picture of the condition of the equipment. 
Nowhere is the saying “misinformation is worse than 
no information” more applicable than it is to inspection 
work. 

In conclusion, it should be said that no pains, no 
thoroughness of details, however superfluous they might 
seem, should be spared in the effort to safeguard human 
life and prevent property damage. The refinery disasters 
which occurred only too frequently in the early years of 
the industry and occasionally occur today in spite of all 
efforts to the contrary, serve as constant reminders to 
the inspectors of refinery equipment to be unrelenting in 
the battle with the forces which cause failure. 


TUBE CALIPERING RECORD 


REFINERY. UNIT. 


SECTION TUBE NO. 





DATE INSTALLED 
DATE REMOVED 


MAX. 
DATE |. D. 





MAX. 
I. D. 


MAX. 


DATE i. D. 


DATE 


SIZE AND TYPE OF TUBE 


DATE 











DESCRIPTION OF FAILURE 


MAX. 
I. D. 


DATE 


MAX. | paTE 


MAX. 
I. D , 


1. D 


FIGURE 14 


January, 1940—A Gulf Publishing Company Publication 











Elements of Vaporization . . .'The 


R. L. HUNTINGTON, 
University of Oklahoma 


HROUGH a lengthy dissertation, J. Willard 

Gibbs’ has given the physical scientist and the 
engineer a simple and very useful tool which can be 
applied advantageously in the study of many prob- 
lems involving the design of equipment and everyday 
plant operation. Failure to observe this phase rule 
has on more than one occasion caused the loss of 
thousands of dollars before the resulting difficulties 
could be uncovered and corrected. Perhaps the rea- 
son for this oversight on the part of many engineers 
is due to the fact that the number of degrees of 
freedom or variance which go toward fixing the state 
of a system may be fewer than one would expect at 
first thought. 


DEFINITION OF THE PHASE RULE 

It is outside the scope of this paper to go into the 
long, rigorous derivation of this rule. Stated in 
simple mathematical form it is as follows: 

F+P=C+2 
Where F =the number of degrees of freedom which a 
system may have such as temperature, pres- 
sure, and the composition of any component 
in any one phase. When a certain number of 
degrees of freedom has been assigned to a 
system, it is said that the system is fixed. _ 

P ==number of phases in the system. A phase is 
any homogeneous mixture such as_ vapor, 
liquid, or solid phase. Ordinarily there is only 
one vapor phase, while there may be two or 
more liquid or solid phases present. 

C =the number of components or chemical com- 
pounds which are required to make up the 
system. 

This rule applies only to systems in which the 
different phases are in equilibrium with each other. 
It may be observed that the degrees of freedom per- 
tain to intensive properties such as pressure, tem- 
perature, etc. and not to extensive properties of the 
system. Since the steam boiler is such an important 
part of any plant or refinery, its performance might 
be considered before the more complex systems are 


tackled. 


APPLICATION OF THE RULE TO THE 
STEAM BOILER 


The best method of gaining an understanding of 
any principle or law is to apply it to a number of 
different cases: 

Example 1: If a boiler, Figure 1, containing liquid 
water and saturated steam is operating at 350°F., it 
may be readily seen from the phase rule that the 
state of the s;stem is fixed. In this case there are two 
phases present, namely, liquid water and steam or 
water vapor. There is only one component or chemi- 
cal compound, namely, water. By substituting these 
values in the equation representing the phase rule, 
it is seen that there is only one degree of freedom 
permissible, but since the temperature has been fixed 
the equation is balanced and the system is fixed. By 
referring to the steam tables,’ it is seen that the sat- 
uration pressure on the system is 134.62 pounds per 
square inch absolute. 

Conversely, if the pressure for such a boiler had 
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Phase Rule 


Its Application to Problems 
Connected With Refining and 


Natural Gasoline Manufacture 





FIRST OF A SERIES 


[HIS series of papers has been prepared for 
a three-fold purpose: 


1. To provide the man in the plant or refinery, 
who has had a year or two of college work, with 
certain tools and methods needed in the solution 
of engineering problems. 

2. To enable the graduate engineer to review 
some of the principles he learned in college. 

3. To give the plant man who is planning on 
returning to college or studying in vocational 
classes, a chance to acquire some skill and practice 
in making quantitative calculations. 


The author wishes to make it clear that the study 
of these papers will not take the place of class- 
room instruction in engineering. He does feel, from 
his own experience in the plants, however, that 
these papers will help in a measure to give the 
engineer and operator some idea of the laws gov- 
erning the behaviour of petroleum hydrocarbons, 
and the quantitative method of attack in solving 
engineering problems pertaining to certain unit 
processes and in particular to vaporization. 
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TEAM 
aS, 
WATER 
FIGURE 1 


(1) Pressure = 134.62 lbs. minus fluid heat of steam. 

(2) (Equilibrium at interface) Pr. = 134.62 Ibs. per sq. in. 
Temp. = 350° F. 

(3) Pressure = 134.62 Ibs. plus fluid head of water. 
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STEAM AND GAS ‘ 
WATER 
FIGURE 2 
Vapor Space 

Partial Volume Partial 
Pressures % Pressures 
Steam = 149 lbs. 99.33 Water = 149 Ibs. 

Inert Gas = IiItb. .67 Dissolved gas = IIb. 
Total Pr. = 150 lbs. 100.00 150 Ibs. 


been set at 134.62 pounds per square inch absolute. 
the state of the system would have been fixed and 
the temperature would be 350°F. 

Example 2: If a vessel is filled with water vapor 
or steam only under a pressure of 100 pounds abso- 
lute, the state of the system is not fixed since in this 
case there is only one phase present and one compon- 
ent. This means that the temperature must be fixed 
in order to fix the system, provided that temperature 
is 327.83°F. or higher. If the temperature is lower 


than this level, steam alone could not exist under 
such conditions. 

Likewise, if a vessel were filled with water at 100 
pounds gage, the system would not be fixed unless 
the temperature were specified. In this case the 
temperature would have to be 327.83°F. or lower, 
since any attempt to raise the temperature above 
this level would cause an increase in pressure or the 
formation of two phases, if the pressure were held 
constant. 

Example 3: If a steam boiler, Figure 2, is operating 
with a pressure of 150 pounds per square inch abso- 
lute and a temperature of 357.9°F., it can be seen 
from the steam tables that the pressure on the boiler 
is higher than the cortesponding saturation tempera- 
ture which is 358.43° F. This discrepancy would be 
an indication that some inert gas, such as air or car- 
bon dioxide, was present in the system. In order to 
determine the amount of inert gas present in the 
steam space, Dalton’s Law of Partial Pressures can 
be applied. The water itself would be exerting a va- 
por pressure of 149 pounds in the liquid, (and the 
dissolved gas 1 pound pressure) while the water 
vapor in the steam space would be exerting the 
same partial pressure, 149 pounds. This would mean 
that the inert gas was exerting one pound of pres- 
sure in the vapor space or 1/150 parts of the total 
pressure in the vapor space. Since the pressure ex- 
erted in the vapor space is proportional to the num- 
ber of molecules present, and in turn the number of 
molecules are proportional to the volume occupied 
by either gas, the inert gas would represent 0.667 
percent of the total volume in the vapor space. This 
same principle involving the Law of Partial Pres- 
sures is applied in the operation of vacuum evapora- 
tors for the refining of sugar. Knowing the boiling 
point of the sugar solution at a definite pressure, the 
sugar manufacturer can tell whether air has leaked 
into the evaporator by keeping a close check on the 
temperature and the pressure of each vessel. 

Example 4: The Phase Rule and the Law of Par- 
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NITROGEN OXYGEN NITROGEN NITROGEN 
ANDO ANO 
OXYGEN OXYGEN 
FIGURE 3 
STATE I STATE Il 

Partial Pr. Total Pr. Partial Pr. Total Pr, 
(1) Nitrogen 14.7 Ibs. 14.7 Ibs. (1) & (2) Nitrogen Oxygen 
(2) Oxygen 14,7 Ibs. 14.7 lbs. 7.35 lbs. 7.35 Ibs. 14.70 Ibs, 


Total Pr. on each container = 14.7 lbs, in both cases. 
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STATE - I STATE - IL 
D4 Dd 
CLOSED VALVE OPEN VALVE 
STEAM MTROGEN MTROGEN 
ANO ANO 
STEAM STEAM 
I) ( 2) NITROGEN Ci) (2) 
WATER WATER 
i == 
TEMP. 212°F. TEMP 212°F. 
FIGURE 4 
STATE I STATE II 
Partial Pr. Partial Pr. 
(1) Water or Water Vapor 14.7 Ibs. (1) Water or Water Vapor 14.7 Ibs. 
(2) Nitrogen 14.7 lbs. Nitrogen 7.35 Ibs. 
Total Pr. on each container = 14.7 Ibs. (2) Nitrogen 14.7 Ibs. 
Water Vapor 7.35 Ibs. 
Total Pr. on each container = 22.05 Ibs. 


tial Pressures can be applied to the isothermal mix- 
ing of gases and vapors: 

If two cylinders of equal size are interconnected 
with a valve, Figure 3, one cylinder containing nitro- 
gen gas and the other oxygen gas, both at the same 
temperature and pressure, the pressure on the system 
will not be changed by opening the valve. The nitro- 
gen gas will diffuse into the oxygen cylinder and 
vice versa the oxygen gas into the nitrogen. In this 
process the partial pressure of each gas is reduced 
to one half of its original pressure, but since the 
total pressure is the sum of the partial pressures, the 
pressure on the system is not changed. 

If the same two cylinders are interconnected, Fig- 
ure 4, one containing nitrogen and the other steam 
with a small amount of water present, both at the 
same temperature and pressure, the opening of the 
interconnecting valve will result in a change of 
pressure provided both cylinders are maintained at 
the same temperature as they were before the valve 
was opened. For example, if the pressure in each 
cylinder were 14.7 pounds per square inch absolute 
and the temperature 212° F., the opening of the valve 
would cause the water to evaporate until the partial 
pressure of the water vapor or steam in the vapor 
space had become equal to the vapor pressure of the 
water. In other words, the total pressure on the sys- 
tem would now be 22.05 pounds per square inch 
absolute which would be made up of 2/3 water vapor 
and % nitrogen gas by volume. 

Example 5: The physical state of a definite quan- 
tity of water in a vessel of known size. 

(a) Ten pounds of water are injected into an 
evacuated vessel which is maintained at 350°F. The 
volume of the vessel is 10 cubic feet. 


(1) What will be the pressure on the vessel? 
(2) What percentage of the water will be 
evaporated ? 
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(b) Same as (a) except one pound of water is 
injected. 

(c) Same as (a) except fifty pounds of water are 
injected. 

Before the phase rule can be applied to the above 
cases, it is first necessary to determine the number 
of phases present. The overall specific volumes 
for (a) (b) and (c) are 1.0; 10.0 and 0.2 cubic 
feet per pound respectively. In the steam tables? it is 
found that saturated steam (steam in equilibrium 
with water) has a vapor pressure of 134.62 pounds 
per square inch absolute at 350°F., and a specific 
volume of 3.338 cubic feet per pound. Water at a 
temperature of 350°F. has a specific volume of 0.0181. 
Since the specific volumes for parts (a) and (c) fall 
between the values for saturated steam and liquid 
water, it is evident that steam and water are both 
present in these two cases. 

Solutions: (a) Ten Pounds of Water Injected 

By making a material balance: 


Let x=pounds of water evaporated 
10—x=pounds of water condensed 
cu. ft. of water + cu. ft. of sat. steam=total space 
(10—x) (.0181) + x(3.338) =10 cu. ft. 
x=2.96 lbs. of steam formed 
or 2.96 x 100=29.6% evaporated 
(b) Since the specific volume of 10.0 is greater than 
that of saturated steam at 350°F. it is evident that the 
water is present as saturated steam. By referring to the 
steam table it is found that super-heated steam having 
a specific volume of 10.0 and a temperature of 350°F. 
must be under a pressure of 47.22 pounds per sq. in. 
absolute. 
(c) Solving in the same manner as part (a) it is 
found that 2.74 lbs. of water evaporate to form steam 
or 27.4%. 


Literature Cited 


1Gibbs, J. Willard, Trans. Conn. Acad. Sci. 3,228 (1876) 
2? Keenan, Joseph H., Steam Tables and Mollier Diagram, A.S.M.E. 
1930 


The next paper will contain a further discussion of the phase rule and 
its application to the study of more complex systems such as those 
containing two or more hydrocarbons. 
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HE price of 125-octane gasoline has dropped 
from $3600 to $50 per gallon. The “Yankee Clip- 
per” with its four motors has made crossings over the 
Atlantic, using exclusively a 100-octane gasoline, 
which some time back was valued at $25 a gallon. 
Various signs in the field of aviation point to the 
use in the very near future of 24 or more cylinder 
engines of 2000 to 5000 R.P.M., equipped for direct 
injection of high anti-knock “safety” gasoline. 

New tests and a still more advanced technique for 
rating the present day 100-octane (or higher) gaso- 
line must, however, be developed. This can be accom- 
plished either by the use of other reference fuels or 
by the use of a compressor ahead of the engine. 

During June of 1939, valuable papers were read at 
the San Francisco meetings of the Society of Auto- 
motive Engineers covering this subject. 

It can be said that one conclusion to be derived 
from the many discussions seems to be that the 
solution of the problem of aviation fuels and their 
better utilization in the modern multi-cylinder engine 
is mostly viewed in relation to replacing the car- 
buretor with a device for direct injection. 

A saving of 5 percent gasoline is secured by the 
use of direct injection of the fuel, this being quite 
appreciable in the field of aviation mechanics. Anoth- 
er advantage is in testing work where the multi- 
cylinder engine can be easily replaced by a single- 
cylinder engine, lowering the cost and simplifying 
the test procedure. 


LESS VOLATILE FUEL 


The direct-injection motor is manufactured exten- 
sively in Germany and its use will no doubt result in 
the utilization of a far less volatile fuel than gasoline, 
resulting in the wide adaptation of this type of motor. 
The motor functions at once with any setting of the 
injection pump which is of paramount value in air- 
plane flights. From a military point of view, it can 
be mentioned that this motor allows the pilot to 
approach his objective in gliding formation abso- 
lutely silently once he has attained a predetermined 
height. It is also important in similar type planes to 
point out the great fire hazard when using very vola- 
tile fuels, their hazardous storage in the supply tanks 
and the use of complicated feed systems. The use 
of “internal cooling” is more easily obtained, since 
regulation of the injection is easier and safer when 
controlling the single air inlet. 

The principal difficulties at present are securing 
the proper mixture of air and fuel at the start, during 
flight, and when flying at rapidly changing altitudes. 
Considerable work will be necessary to determine 
the correct position of the injection nozzle in the 
cylinder-head. In no case must the fuel be sprayed: 
directly against the cylinder walls, otherwise the 
lubricant-film will be washed away. The best posi- 
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High Anti-Knock 
“Safety” Aviation Fuel 


M. G. VAN VOOHIS 


Translated from Petroleum Zeitschrift XXXV, 
No. 34 


tion of the nozzle is in the middle of the cylinder- 
head, whereby the stream is directed to the bottom 
of the cylinder by a narrow baffle plate arrange- 
ment. 

It is apparent that the next few years will see 
the entry into military science planes equipped with 
increasingly higher R.P.M. motors, (2000-5000) and 
development will necessarily follow in this direction. 
These motors will undoubtedly be fluid cooled. The 
long sought development of finally placing the 
engine inside of the wing appears, however, to be as 
far from realization as it has heretofore. 


SPECIAL FUELS 


Fuels developed for record flights, which are pro- 
duced only for this purpose can not be used, of 
course, for other purposes. Such special mixtures are 
commonly mixtures of benzine—benzole—alcohol 
blends containing lead tetra-ethyl. The alcohol is 
added in order to lower the temperature of the air- 
mixture, and in this way to raise the charging 
density. 

In Table I are shown the compositions of various 
special fuels. 

Fuel No. 1 was used for the Rolls Royce motor 
which won the race in the 1929 Schneider-Pokal 
event, and later established the world’s speed record. 
This engine was further perfected and won the speed 
record in 1931. 

Fuel No. 2 was derived from No. 1 fuel by adding 
100 percent methyl alcohol. The No. 3 fuel used in 
the races was developed from No. 2. It showed un- 
satisfactory performance as to its capacity to feed 
all cylinders simultaneously, but performed satisfac- 
torily at full capacity, at maximum speed and in- 


creased the world’s speed record to over 400 miles 


per hour. 

No. 4 fuel was used in the 2800 R.P.M. Fiat motor 
of the Italian Aviation Corps, which attained a new 
world record. Fuels 5, 6, and 7 were recently devel- 
oped from No. 2 and are to be used for water cooled 
very high efficiency motors, It is interesting to note 
that these three fuels secure the highest energy 
output due to their high methanol content. 

The development of the compression-ignition 
type of motor has not advanced in similar fashion. 


‘The main difficulty, which had not yet been over- 


come, is the low energy output when starting. For 
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complete combustion, a considerable excess of air 
is needed, making an increased energy-output de- 
pendent on the efficiency of the compressor, espe- 
cially in the case of the “two-point contact” motor. 


FIRE HAZARD REDUCED 


The greatest advantage which this motor has 
shown all along is its relatively low fuel consump- 
tion curve, and its great capability in operating over 
a wide range of conditions and speeds without notice- 
able difference in specific fuel consumption. The 
break-down of electrical ignition, and the protection 
of radio equipment are other advantages. The de- 
creased fire hazard alone would not have proven 
sufficient for the unlimited and broad adaptation of 
this motor. 

In papers read at the various A.P.I. sessions, 
the point was finally brought forth that the present 
procedure for octane-rating will have to be replaced 
by one comprising preliminary compression or super- 
charger. It was also proposed to enlarge the octane- 
scale so that 3.75 c.c. per gallon of lead tetraethyl 
be added to heptane as well as to the iso-octane. 
There is a distinct necessity for a fuel still better 
than iso-octane. 

Safety fuels to reduce fire hazards show consider- 
able promise. The self-ignition temperature (spon- 
taneous-ignition temperature) for a series of high 
anti-knock safety fuels is much higher than that of 
Diesel fuel, and their use is preferable to that of a 
Diesel engine. Comparative tests show that the 
safety-fuels compare very favorably with gasoline 
fuels. Further developments and exacting tests will 
be of great value. 

High anti-knock safety fuels show flash points of 
100° F. and higher, being only slightly below the 
Diesel fuels in this respect, but show a much higher 
spontaneous-ignition temperature. Such fuels were 
first proposed by Ferrier in France and were used 
regularly in flights between London and Paris. No 
doubt these fuels showed an octane value of below 
40. The first hydrogenated safety fuels were manu- 
factured by Standard Oil Development Company in 
1929. They comprised almost entirely an aromatic 
type of hydrocarbon and had an octane rating of 
about 90. These fuels proved, however, to be diffi- 
cult to handle in comparison to the usual gasolines. 
Due to a lack of interest in those years, their manu- 
facture was not pushed. 

Recently, Ethyl Gasoline Corporation has carried 
out tests on fuels, some of which were entirely paraf- 
finic and others entirely aromatic. Both types had 


flash points around 110° F., and were absolutely 
fluid at 100° F. A leaded paraffin-type of safety fuel 
of 100 octane showed in two different test engines a 
somewhat lower consumption than did a 100-octane 
gasoline. 

Those engines developed and built for the use of 
safety fuels require a gasifying and easily volatil- 
izing fuel in order to give quick starting. Experience 
shows that ethyl ether is better suited than petro- 
leum ether of a similar boiling point. Gases, even 
like ethylene should also be considered. It was 
proposed to build into the engine a small electrically- 
heated cracking coil for the purpose of cracking 
either the safety fuel or the lubricant at the start. 
Even though such an arrangement would take up 
considerable space and have appreciable weight, 
nevertheless it would be simpler than to equip 
special pressure tanks to store gases or very low- 
boiling liquid fuels. One could do away with the 
so-called “starting fuels” as well as their manufac- 
ture and storage. 


AROMATICS UNLIMITED 


The only unproven or untested problem as yet 
dealing with the injection motor for safety fuels 
is the injection mechanism. After considerable 
experience in their use and application it can be said 
that at present, the injection pumps and nozzles 
found in the open market meet all the requirements. 
(This does not apply to the German experience al- 
though Bosch Company, as announced, has devel- 
oped a very efficient and compact injection mech- 
anism.) 

While safety fuels of 75-95-octane rating in the 
past were mostly aromatic oils, it appears that safety 
fuels are now being brought to the front which are 
paraffinic, containing lead tetraethyl and are 99- 
octane. Nevertheless, these fuels are not being pro- 
duced in any large volumes, while the manufacture 
of straight aromatic fuels are practically unlimited. 

The usual run of safety fuels show a boiling range 
of 320° F. to 400° F. (A.S.T.M.) and flash point of 
around 110° F. Any decrease in flash point or in- 
crease in B. P. will of course be undesirable both 
from the standpoint of safety and of good operating 
conditions. 


TESTING METHODS 
The use of the standard mixture of heptane-iso- 
octane as a reference fuel appeared satisfactory until 
100-octane gasoline came to be universally adopted. 
The best way to improve the present method ap- 




















TABLE I 
Analysis of Special Fuels for Race Cars 

ESSER Peete 1 oa eae eee ere Pere 1 2 3 3 ae 6 7 
Straight-run 74 Octane Benzine (percent) ri aah 55 oe 

Light spirits (B. P. 25-65 °C.) (percent)....... ot i ara 20 20 
a Siig sk 40 6-49-4604 48 A ea gt 78 70 30 22 60 60 70 
ee ee eee Se en ee en ee e 10 60 : | 20 20 10 
nn Nias va dsion pane eeu ay Rae 23 a ey — 
Acetone (percent)........ ; VA Rel 10 st 43 rs Nay. 
Light spirits (0.680) (percent). . aN a de die &, sce Sade abacarele ins 20 peareta a a | 20 
ce. Pb. Tetraethyl per Imp. Gallon ar ee 4 4 5 7 60 4 | 7 
ec. Pb. Tetraethyl ver U. S. Gallon. hs Salhdhe se Ga ado sacl 3.3 3.3 4.1 7.8 8.3 3.3 5.8 
Spec. Gravity 60 °F. / idee lars Pay 6 hw hs ie 0.833 0.828 0.824 0.770 | 0.831 | 0.831 0.828 
Water tolerance... .. ie) cete ss Pe ictis ial 0.0 0.5 14.3 1.7 1.1 | 1.1 0.5 
A. S. T. M. Octane No ok ek 96 .95 92 90.5 | 96 95 96 
Octane No. without Lead : 5 nh aan 91.5 92.5 92 88 93 | 93 92.5 
B. t. u.. per Gallon.......... 154472 146750 104580 139777 | 137120 | 137120 146750 
Spec. Heat (B. t. u., per Gallon) 1377 1615 2887 1522 | 1678 | 1678 1615 
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pears to be the use of a supercharger or compressor, 
though perhaps a costly and cumbersome arrange- 
ment. A change in the present methods is necessary 


since it is now known that knock-tendencies drop off 


with an increase in cylinder temperatures, that knock 
increases with the rise in density or pressure of the 
incoming mixture, that there are difficulties with 
aromatic fuels, that there is a decrease in relative 
anti-knock value with any increase in pre-ignition, 
and that the temperature of the fuel-mix is as yet an 
uncertain factor. 

For the time being one tried the procedure of us- 
ing as a reference fuel an iso-octane containing in- 
creasingly larger amounts of lead tetraethyl. This 
procedure has the disadvantage that the anti-knock 
value does not increase continuously; for instance, 


one also is acquainted today with fuels of higher 
anti-knock than iso-octane plus 0.4 c.c. T.E.L. per 
liter, and which respond very well to the addition of 


lead. It is very probable that one of these liquids 
mixed with n-heptane will become the reference fuel 
of the future. 

The determination of anti-knock values in a prac- 
tical test in the motor removes to a great extent the 
exacting technique difficulties of a test engine. On 
the other hand, it is claimed, the octane rating as 


determined in a test engine does not at all correlate 


with the value found in a practical engine test-run. 
The U. S. Army Corps personnel head at the A.P.I. 


meeting brought out points somewhat at variance 
with those proposed above. He contended there was 


no good reason for divergencies between distillation 
data and knock rating. According to his view, the 
unfortunate differences of results are partly due more 
to a discrepancy between various laboratories than 


to a difference in the construction of the same make 
of test engine. He thought the differences in the 


data could also be traced back to the undetermined 
influence of the distillation temperature on the fuel- 
mix distribution in the individual cylinders. He 
hoped, as a problem on his present program to be 
able to overcome these difficulties during the present 
year. 


Concerning the installation of a preliminary com- 


pressor or supercharger in anti-knock determinations, 
he reported likewise his view that despite the un- 
handy arrangement, this would be the best solution 
in the end. 

The effect of various type fuels on the average 
temperature of the cylinder should not be over- 
looked in any case. The U. S. Army Air Corps’ 
method of measuring these temperatures will form, 
according to his views, a good foundation for stand- 
ard test procedure. 
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THE U. S. ARMY AIR CORPS METHOD OF 
TEMPERATURE MEASUREMENTS 

In the region of “knock” there develop high cylin- 
der temperatures and black exhaust fumes when us- 
ing paraffinic hydrocarbons. The black exhaust 
smoke indicates incompletely burned fuel. 

The tendency of aromatic fuels to cause overheat- 
ing of the cylinders makes these fuels undesirable in 
aviation motors, since this creates great difficulties 
in the removal of increased heat output, as far as the 
cooling system is concerned. 

Since the heat value of these aromatic fuels is 
lower than that of the paraffinic oils (together with 
a higher specific fuel consumption for the aromatics). 
it appears that there is no valid or economic reason 
for using such fuels except in a few rare and excep- 
tional instances. 

The cylinder temperatures should be simultane- 
ously recorded with the knock intensity, in the fu- 
ture test engine equipped with a supercharger. The 
engine should also operate under a slight suction, at 
the point at which the test fuel gives a definite knock 
intensity ; the carburetor being used then in addition 
for the leanest fuel mixture. The reference gasolines 
are next tested under the same conditions wherein 
the air-fuel mixture is injected in similar fashion. 
The reference benzine, which shows the same aver- 
age cylinder temperature at equal or similar knock 
intensity determines the value sought. 

The idea of using safety.fuels to increase the safety 
of airplane operations is so important as to necessi- 
tate the most thorough scientific and mechanical in- 
vestigations. It is of course understood that such 
safety fuel be a highly efficient and otherwise sci- 
entifically refined product showing no lowering of 
engine efficiency. 

These recommendations of the experts of the U.S. 
Air Corps pointed out that the measurement of cyl- 
inder temperatures in determining knock intensity 
did not mean a complete abandoning of knock rating 
procedure based on “audible knock.” The tendency 
of a fuel toward overheating the cylinders and to 
preignition has no great significance in an automo- 
bile engine, while it is very important in the case 
of airplane engines. The recommendations of the air 
corps to use a combination of measurement of knock 
intensity and average cylinder temperature appears 
therefore very valuable. 

One can take for granted that the cost of safety 
fuels will be considerably less in the very near future. 
One can expect that a safety fuel on aromatic basis of 
87 octane will cost about the same as the gasolines 
of 87-octane value used at the present time. 

The safety fuel will show a lower heat value than 
straight-run benzine; nevertheless this difference will 
be readily offset by the absence of evaporation losses 
in the supply tanks during flying. 
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X-Ray Inspection 


HERBERT R. ISENBURGER 
St. John X-Ray Service, Inc. 


HEN Professor Roentgen (15)* announced 44 
years ago, that he had discovered a light ray which 
would penetrate solid objects and that he had made 
it possible to see through solid sheets of metal, his 
discovery was regarded as of great interest to 
scientists, but of little value for practical purposes. 
Probably it never occurred to him that some day 
X-rays would be used as a regular inspection tool in 
industry and that they would play a part in the pro- 
duction of equipment and installations of more de- 
pendable character. Within recent years, however, 
engineers have been able to make practical use of it 
for the inspection of castings, forgings, welded struc- 
tures, and the like. Of great value is this inspection 
tool to the refining industry where actual savings 
have been effected or safety achieved because X-rays 
were able to prove the soundness of material. 
Concerning their nature, X-rays are electromag- 
netic vibrations in every way similar to those of 
ordinary, visible light except that the average wave- 
length is only about 1/6000 as great as that of yellow 
light. As to their generation, X-rays are emitted 
whenever matter is bombarded by cathode rays, each 
element having its own characteristic Ka radiation.? 
The essential parts of an X-ray-generating apparatus 
are, therefore, a source of electrons proceeding from 





* This and following numbers are references to Bibliography on 
Industrial Radiography, by Herbert R. Isenburger, American Docu- 


mentation Institute, 2101 Constitution Avenue, Washington, July, 1938. 
*The 92 
City, 1936. 


Elements, St. John X-Ray Service, Inc., Long Island 





FIGURE 1 (a) 
Ell Fitting marked for X-ray inspection. 
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a cathode, which is a hot-wire filament in a vacuum 
tube ; a target or anticathode or anode in the path of 
the cathode ray stream; and a means of applying a 
potential difference between the cathode and the 
target which will accelerate the electrons to the 
required velocity during the passage across the 
intervening space. 

It is impossible to give a complete description of 
all the properties of X-rays and the various applica- 
tions here; they may be found in our book on Indus- 
trial Radiography, John Wiley & Sons, New York. 
In their application to refinery equipment, we are 
concerned primarily with the properties of differential 
absorption of the rays in matters and the blackening 
of the photographic film. The usual way of recording 
X-rays is by the “shadow picture” or exograph, a 
term created by the writer, registered on a photo- 
graphic film. As with ordinary photographs} darker 
regions on the negative or lighter regions on the 
positive mean that more radiation has passed through 
the object and that it is more transparent to the rays 
at that point. Porosity in metal will show up as dark, 
small spots on the negative and cracks appear as 
dark fine lines whereas excess metal or high atomic 
weight impurities appear as lighter areas since more 
rays will be absorbed by the heavier material. 

By far the majority of large objects radiographed 
up to the present have been castings. Whether justi- 


FIGURE 1 (b) 


Cold-worked crack in cast steel. 
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FIGURE 2 (a) 


Gas inclusion and shrinkage cracks in cast steel. 


fied or not, there is a tendency on the part of design- 
ing and operating engineers to place confidence in 
forgings without subjecting them to X-ray inspec- 
tion. On the other hand, they prefer castings for 
many services in oil refinery installations, because 
castings may be cheaper even when they are X-rayed 
and the additional cost of the radiographic inspection 
is taken into account. Inspectors are strengthened in 
this tendency when assured of the quality of the 
castings. The degree of this assurance depends upon 
their faith in the manufacturer and his workmen, and 
upon tests applied to castings. The usual physical 
test consists in applying hydrostatic pressure to a 
value well in excess of the maximum intended work- 
ing pressure. If the casting does not fail at this time, 
and if there is no visible evidence of damage as a 
result of the test, the casting will be accepted with 
the assumption that it has no serious defects and that 
it will stand the working pressure during a reasonable 
operating life. 
AN EXAMPLE 


This is not a wholly safe conclusion. For example, 
the ell fitting shown in Figure 1 was subjected to a 
hydrostatic test and apparently withstood it success- 
fully. However, subsequent X-ray examination dis- 
closed that the test has produced or extended a crack 
which had started from a small gas hole or an 
inclusion of a foreign substance, and which had 
progressed about two thirds of the way through the 
outer portion of the wall of the fitting. It is possible 
that because of this defect, the ell would have failed 





FIGURE 2 (b) 


Fragment showing shrinkage cracks. 
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while in service, and serious damage and injury to 
personnel and equipment would have resulted. 

Contrasted with the cold-worked crack illustrated 
in Figure 1, are hot tears or shrinkage cracks which 
occur while a steel casting is cooling down in a sand 
mold. Such cracks, branching from a sinus-like cavity, 
are shown in Figure 2 together with the edge of a 
fragment showing similar conditions. Both types of 
defects are undesirable in steel castings and should 
be prevented. In the first case, the hydrostatic test 
ruined the casting. In the second case, proper design 
can eliminate such defects. The exograph reproduced 
in Figure 2 corresponds to section 3.1 in the ell fitting 
in Figure 1. By putting some more metal into the 
fillet, the foundry overcame this difficulty (506). This, 
by the way, shows how to mark the sections of a 
casting to identify each exograph. Lead markers are 
placed opposite the painted numbers seen in Figure 1. 
These markers appear in the exographs. A more com- 
plicated marking system is required when dealing 
with objects of the size illustrated in Figure 3 where 
125 exographs are required to cover the entire cast- 
ing (255). 

When a defect is discovered, it is important to 
know how seriously it may affect the usefulness of 
the: object. Sometimes it is cheaper to replace the 
casting, at other times we want to determine the 
actual location of the defect and possibly repair it. 
This can be done quickly by means of a double- 
exposure technique (358). In this, two images are 
made on one film and between the exposures the 
X-ray tube is shifted a certain known distance. A 
mere comparison between the respective displace- 
ments of reference markers on the two surfaces of the 
object and spots in the shadow of the defect will 
permit an opinion and directions for necessary re- 
pairs. Of course, the defect can actually be recon- 
structed geometrically if desired. To show this on an 
example from practice, let us consider a large sand 
pocket which occurred in one of the manifolds illus- 
trated in Figure 3. The double exposure exograph 
shows that this defect is located close to the outer 
surface and does not penetrate more than about half 
way through the wall. It, therefore, is considered 
permissible. 

X-ray inspection is of value not only in the manu- 
facture of steel castings; it also may be applied 
wherever material is being installed for severe and 
long-time service. This is indicated by the following 
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FIGURE 3 (a) 


Manifold casting ready 
for X-ray inspection. 


FIGURE 3 (b) 
(Below) 


Double-ex posure exo- 
graph showing sand 
pocket. 





Refiner & Natural Gasoline Manufacturer—V ol. 19, No. 1 








FIGURE 4 (a) 


X-ray equipment examining welded seams in a 
pressure vessel, 


of the materials used, and radiography showing the 
soundness of the individual joints, distrust of welding 
is removed and it is acceptable for the severest serv- 
ice; for example, the seams in boiler drums or other 
vessels to be operated at high-pressures and high- 
temperatures. Recognizing the value of the welding 
process, the Boiler Code Committee of the American 
Society of Mechanical Engineers and the American 
Petroleum Institute, in 1930, sanctioned the use of 
it in the construction of unfired pressure vessels, and 
made X-ray examination mandatory for the welds 
(301). An installation for this work is illustrated in 
Figure 4 (403). 


WITH AND WITHOUT BEADS 


At the beginning, many boiler manufacturers ob- 
jected to this requirement, but some are ardent sup- 
porters of radiography since they have learned to 
appreciate the advantages that it offers. 

An exograph like the one shown in Figure 4 (b) 
cannot be found today any more; it shows slag 


FIGURE 4 (b) 


Slag inclusions and porosity in a weld. 


example: An American concern bought a large quan- 
tity of seamless pipe from a foreign manufacturer, 
which was accepted by the purchaser’s inspector be- 
fore shipment. Upon arrival in this country, labora- 
tory tests and micrographic study indicated that the 
pipe had been cast rather than forged. By visual 
examination of the inside of this 28-inch pipe, laps 
on the surface were discovered. Subsequent X-ray 
inspection revealed fine hair-cracks starting from 
these laps and extending through the wall of the pipe 
which was only 5%-inch thick. The en- 

tire shipment was rejected and replaced 

by domestic material (659). 


LOOKING INTO WELDS 


Today, welding often replaces rivet- 
ing in refractionating columns, pres- 
sure vessels, bubble towers and other 
refining equipment. When _ properly 
made, a welded seam is often stronger 
than the metal it joins, but because of 
careless or incompetent workmanship 
or engineering, a weld which appears 
on the surface to be.excellent actually 
may be thoroughly bad and unreliable. 
Experience shows that with chemical 
and physical tests proving the quality 
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inclusions along the scarfs and porosity in 2%4-inch 
plate stock with the excess weld metal removed. 
While it is not standard practice to remove excess 
weld metal, it is most desirable in order to find all 
the small defects which might be present in a weld. 
The difference between the exograph of a weld with 
beads and the same after removal of the excess metal 
is shown in Figure 5. When the beads are present 
the changes in transparency are well defined between 
the dark central band where the rays have traversed 


FIGURE 5 
Defective weld with and without beads. 











FIGURE 6 (a) 


Defective weld in pressure piping. 


both beads as well as the intermediate parts of the 
weld and plate, two adjacent sections where the rays 
have traversed only one bead and the underlying 
metal, and the outer regions where the rays traversed 
nothing but the plate. After the beads have been 
milled off, the welded region has the same film 
density as the plate itself. As far as the defects are 
concerned, they appear to be more numerous in this 
case when the beads are removed, since they are of 
an order less than 2 percent of the total plate thick- 
ness and were thus covered up by the excess metal. 
In some cases, especially in single V-welds, such as 
employed in piping, it is advisable to make two 
exposures parallel to each scarf.” 

Pipe lines which connect pressure vessels, for in- 
stance, must be considered part of that system and 
their fabricating requirements should be similar to 
those prevailing for the vessels. This is particularly 
important with increased pressures and temperatures 
which range now up to 2500 pounds per square inch 
and 1000° F. as used in modern oil cracking processes. 
The method of joining pipes by welding can be con- 
sidered safe for such extreme service only if the 
soundness of the welded seams has been proven. The 
only way to do this is by means of X-ray inspection 
(727). The main advantage to the refinery is a greater 
output and higher efficiency through the use of 
welded pipe lines. 

Because this inspection must be made at the in- 
stallation it is not as simple as shop inspection. 
Besides the conditions under which the work has to 
be done, the X-ray apparatus has to be more flexible 
and more rigidly built than shop equipment. To meet 
these conditions we designed a power plant with a 
double valve tube arrangement similar to the Zimmer- 
mann (38) circuit. The entire generating equipment 
is oil-immersed inside a single tank (752). The 


> Chem. & Met. Eng., Vol. 46, 1939, p. 425. 
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FIGURE 6 (b) 


Corresponding 
chip showing slag 
inclusion. 


features of this machine were discussed in a recent 
article in the News Edition of Industrial and Engi- 
neering Chemistry, Volume 17, 1939, page 423. An 
exograph of a defective weld is shown in Figure 6. If 
welded seams are found seriously defective, they must 
be repaired. The defective metal, Figure 6 (b), is 
chipped out and replaced, under careful procedure. 
The exograph (Figure 6) shows slag inclusions 
alongside one scarf, which was confirmed after the 
defect was removed. In another case we discovered 
a faulty shop weld which was close by the field joint 
under investigation. While the field job was done 
perfectly well, the other weld had to be removed in 
the field and rewelded on the job. This is illustrated 


fou 


in Figure 7. 
WORKING PROCEDURE 


While the compact design and the practically point 
source of radiation of this new X-ray tube (760) 
make it possible to work at close distance, this 
feature, at the same time, limits the area of exposure. 
The focus-film distance should be about twice as 
great as the portion of the object under examination. 
In order to obtain the best results, the film should be 
close to the object. The image of a defect is enlarged 
and distorted as the distance between it and the film 
is increased. This is one of the reasons why a 2 per- 
cent marker, for instance, which is located at the 
inside of an object (nearer to the film) cannot be 
detected, whereas the 2 percent marker placed on the 
tube side does show up. 

For quick reference and accurate determination, we 
have constructed special exposure charts (528). These 
charts take into consideration the actual density of 
the material in order to determine the exposure factor, 
and the length of the area under exposure. A group 
of charts and a table are reproduced in Figure 8. As 
an example for the correct use of these, solutions are 
shown of the following problem: “Find the correct 
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FIGURE 7 (a) 


Sound field and defective shop weld. 


exposure on 17-inch film at 36-inch focus-film dis- 
tance for 3-inch boiler plate of density 7.85 using (a) 
220 kv, (b) 300 kv, and (c) 400 kv at 8 ma.” To com- 
pute the exposure factor at the ends of films of 
various lengths and at different focus-film distances, 
the factors shown in the table are multiplied by the 
actual density of the metal. In this example the 
factor 1.027 is located in the column for 36-inch focus- 
film distance in the line for 17-inch film length. Multi- 
ply 1.027 by 7.85, the density of the steel to be radio- 
graphed, and the exposure factor is 8.1 which remains 
the same for all three cases. 

(a) Find intersection of 8.1 with 3-inch line on 
Chart I (Point A), project upward to voltage of tube 
(Point B on 220 kv line on Chart II). Adjust Chart 
III so that Point C (corresponding to 36-inch focus- 


TABLE I 


Exposure Factors 


To Compute the Exposure Factor at the End of Films of Various 
Lengths and at Different Focus-Film Distances, Multiply the Den- 
sity of the Steel by the Following Constants: 




















FOCUS-FILM DISTANCE 
Length of Film, |——————_ ,— 3 ja ~ 
Inches 12 24 28 36 48 

ES Ne 1.031 1.008 1.006 1.003 1.000 
he id. Sede ie Tks | 1.054 1.014 1.010 1.006 1.000 
10 seule 1.022 1.016 1.009 1.000 
= KTS PSS SE A Ate 55 RSE EDF 1.028 1.019 1.011 1.000 
RE I AT ee a, CRE Pap 1.031 1.023 1.014 1.004 
14. 1.042 1.031 1.019 1.006 
RS eee re oe Saee Sane we 1.061 1.045 1.027 1.011 
fe agen Rae cabeer | ete) Te eee 1.053 1.025 
My é-ah0 op ans oath Paes SOR) the SGA ss See 1.043 
TSN A pee RCS epee ar ie ee 1.066 
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FIGURE 7 (b) 
Chip from shop weld. 





film distance and 8 ma.) is opposite Point B, and the 
exposure time is read on central scale against arrow: 
13% minutes. 

When dealing with voltages above 250 kv another 
factor must be considered: the Compton Effect (110). 
This is due to secondary radiation or scattering. In 
practice this scattered radiation must be filtered in 
order to obtain good definition in the exograph. We 
have recently developed various filter sets to be used 
on different metal thicknesses.’ The addition of such 
filters necessitates an increase in exposure time which 
is indicated in the following table: 


TABLE II 
To Increase Exposure Time With Filters Above 250 KV 








2”-3” | | Above 4” of Steel 











114”-2” | 3”-4” 
10 percent 20 percent | 40 percent | 50 percent 
(b) In projecting Point A upward, we find Point 


D at the intersection with the 300 kv line. We now 
adjust Chart III so that Point C is opposite D, and 
find the exposure time without filter to be 3% min- 
utes. Using a filter for 2-3 inches of steel, we must 
increase our time 20 percent, that is, use 300 kv for 
4% minutes. 
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Exposure Factor Milliampere-Minutes for 16*Ffocus Film Distance 
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FIGURE 8 
Exposure charts for steel. 
(c) The same example at 400 kv requires a 2- minutes since the scattering increases with the volt- 
minute exposure, using the 2-3-inch filter. age. For equal results, the following table represents 
While the result with 300 kv at 44%4 minutes would the exposure conditions for three-inch boiler plate: 
be the same as the one obtainable with 220 kv at 13% These results may be contrasted with 1-minute 
minutes, the result with the 400 kv would not be exposure time for the same thickness of steel of 7.6 
as good unless we use the 3-4-inch filter at 2% density at 220 kv and 8 ma but only 16-inch focus- 
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— Chill Ring 


FIGURE 9 (b) 


Diagram showing exposure 
technique. 





FIGURE 9 (a) 


Ready to X-ray field welded 
pipe joint. 


film distance and 8-inch film. These factors do not 
make as great a difference on thicknesses below 2 
inches of steel, but above 3 inches they are quite im- 


portant and should be observed carefully. 


Position 1. Position 2 
= 
\ 
Film <f FSR ta <—Lead Marker 











TABLE III 
KV Minutes | Filter 
MES 6s secs 6 ace «Oe bb pee Le Seat 13% None 
Ba dice 6 éabemip's-d Sate) eae aaa ; 44% 2”—3” 
MI. 5 60 b-4- 0 iiss buhnls So we a ae ok eet ee 2% 3”—4” 











All other conditions the same. 


FOR FIELD TECHNIQUE 


A special exposure technique has been developed 


for field inspection of welded pipe joints (747) where 
it is hardly ever possible to place the film holder at 


the inside of the pipe. It is, therefore, necessary to 


penetrate both walls of the pipe. Figure 9 depicts 
this exposure arrangement. Lead identification mark- 
ers are held in place by means of adhesive tape. The 
tube is seen on one side of the pipe and a leadbox 
containing the film holder is fastened to the opposite 


side of the joint. The double-coated X-ray film itself 
is placed between a pair of industrial intensifying 


screens which are mounted inside a flexible film 
holder, illustrated in Figure 10. These holders are in- 
expensive to make, and a sufficient number of them 
should be kept on hand to permit fast and uninter- 
rupted routine inspection. They can be made in any 
desired size and if necessary a set of filters are 
mounted in the holders with the screens. This de- 
pends upon the diameter and thickness of the pipe. 
After the holder has been loaded and folded in the 
darkroom, it is placed between two bakelite sheets in 
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a vice and tied together so that the screens make 
perfect contact with the film. This film holder or cas- 
sette must be surrounded by lead to absorb all pri- 
mary rays and to prevent secondary scattering from 
striking the film. 

The X-ray tube is rotated around the pipe to cover 
the various sections. A 12-inch diameter pipe is thus 
divided into 6 sections, and each section is X-rayed 
from two different angles. In each case the central 
beam comes approximately parallel to the bevel of 
the scarf. In this arrangement we eliminate the part 
of the welded seam toward the X-ray tube from the 
resulting exograph and only observe the conditions 
inside the portion of the weld next to the film as can 
be seen from the diagram with Figure 9. 

The chief advantage of welded pipe lines to flanged 
construction is greater economy in service and less 
upkeep cost. With X-ray inspected seams greater 
safety is assured. Frequently, equipment which gave 
long-time service is supposed to be replaced by new 
installations. If the material is shown to be perfectly 
sound under X-ray scrutiny, refiners will find it pos- 
sible to get many more years of useful service out of 
it before it has to be replaced. 

Two typical cases may be of interest in this con- 
nection. In the first instance the inspector found 
signs of a serious crack on the surface of a large cast- 
ing. The casting was taken out of service and the 
crack chipped out. It was thus found that the defect 
did not penetrate more than about % inch and was 
about 12 inches long. Subsequent X-ray examination 
proved that all defective metal had been removed 
and that the remaining material was in good condi- 
tion. The casting was then repaired by careful weld- 
ing and put back into service within a few days. In 
that way an expensive casting was saved and several 
weeks delay for a replacement were avoided. In an- 
other case where the inspector discovered a leakage 
while the casting was in service, X-rays showed a 
seriously defective area which did not warrant any 
repairs. This casting was defective before it was in- 
stalled. There is no excuse for such material. With 
proper pilot casting inspection (611) sound metal 
can readily be obtained. Many more years of satis- 
factory service are the result. 

These examples are but a few cases from a vast 
and ever increasing variety of applications where 
X-ray inspection can be used successfully. It would 
not be fair to close this discussion without sounding 
a word of warning to those who have not had much 
experience with this inspection tool. In the highly 
technical field of X-ray inspection, it is of paramount 
importance to have the correct equipment available 
and to be able to call on some one with sufficient 
knowledge and experience to interpret the results 
correctly. Otherwise, the work may be misleading 
and worse than if no inspection whatever would have 
been made. But when applied properly, X-rays offer 
a means to prove beyond any doubt the soundness of 
the material. 
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Pneumatic Jack 
for Removing and Replacing 


Exhaust Valve Cages 


EMOVAL and replacing valve cages on large, 

double-acting tandem gas engine-driven com- 
pressor has been simplified with an apparatus de- 
vised by mechanics in a gasoline plant at Santa Fe 
Springs, California. Prior to the development of this 
apparatus, mechanics and helpers when repairing 
these engines used pry-bars to lower the cages as 
bolts were removed. 

The pneumatic jack was developed and made after 
considerable experimentation to determine just what 
would be most usable. It is a pneumatic tube, 
operated in a manner similar to an automobile lift. 
The base plate is a square piece of steel, mounted 
on casters with a tongue welded on the front side to 
facilitate tilting. A short section of a 2-inch pump 
working barrel is used for the pneumatic tube, welded 
securely to the base plate and closed at the lower end 
with a cap. Power and air release piping are attached 
to the lower end of the tube, and equipped with 
%-inch gate valves for controls. 

The cage barrel, or receiver for the valve assembly 
being removed from the engine is a piece of pipe 
having the proper diameter and long enough to allow 
the spring and smaller parts to pass into the barrel 
so it rests against the flanged parts of cage when 
lifting it in position, or relieving the weight when 
removing it for adjustment and repair. The plunger 
of the pneumatic tube is made from a bar of steel, 
machined and polished for a close, slip fit in the tube 
and equipped with an ordinary cup such as used in 
pumping oil wells. 

When using this tool, it is placed under the valve 
and air turned into the pneumatic cylinder until suffi- 
cient pressure is obtained to relieve strain on the nuts 
of the stud-bolts holding the cage in place. After the 
nuts have been removed, the air is released from the 
cylinder at a rate which prevents shock of falling. 
By the aid of the tongue, the entire apparatus and 
valve cage is tilted outward from the engine where 
the cage may be easily lifted to the engine room floor 
for repair. 

When replacing the cage, it is slipped into the re- 
ceiver and tilted in position, which may be adjusted 
by moving the tool on the casters, and air again 
turned into the pneumatic cylinder to push the cage 
in place, with gaskets unharmed. Air tubing is con- 
nected to service piping to supply power which may 
be easily controlled with the valve at the base of the 
hoist. The tool is simple in operation, containing only 
one moving part; the plunger post, and with liberal 
lubrication, contains operating air without leakage 


by expansion of the cup at the lower end of the Pneumatic jack for removing exhaust valves and cages 
plunger shaft. from double acting, tandem gas engines. 
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TWIN 


OIL 
STRAINERS 


keep out all kinds 
of trouble in oil lines 




























The sliding gate 
cleans its own seat 


Operation of a gate valve shifts oil flow 
from the fouled strainer basket to its 
twin. This valve must be immune to im- 
perfect closing due to particles of foreign 
matter — and in the Elliott Twin Oil 
Strainer this factor has been ably met, 
with a valve disc that brushes off and 
cleans its own seat just before it is 
wedged tightly into the closed position 
by pressure of the traveling nut against 
the wedge shoes on the inner surface 
of the casing. 


Thus Twin Oil Strainers keep trouble 
away from themselves as well as out of 
the oil handling equipment which they 
protect. 


This protection is continuous. No time- 
out for cleaning—one basket and cham- 
ber always ready to take on the load. 
Easy cleaning, too — just back off a few 
nuts, remove the cover, lift out and dump 
the fouled basket. 













Built in two types, for 100 and 
500 Ib. pressures. 11 sizes, from 
¥% in. to 10 in. I.D. pipe. Strainer 
baskets of any desired mesh. 


ELLIOTT COMPANY 


Accessories Dept. 
JEANNETTE, PA. 


District Offices in Principal Cities 











Diesels, oil burners, lubricating sys- 
tems everywhere are being protected by 
Twin Oil Strainers. Bulletin A-5 tells why. >|} 
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Record Demand for Oil Products 


Indicated for 1940 


HE oil industry’s outlook for 

1940 is promising, insofar as de- 
mand is concerned, as further in- 
creases in market requirements for 
most of the petroleum products 
are in prospect, following the set- 
ting of new records in 1939. 

On the supply side of the de- 
mand-supply relationship, however, 
the outlook is only partially bright, 
inventories of crude oil and some 
of the refined products being mod- 
erate, but those of gasoline being 
seriously excessive. 

Meanwhile, production of crude 
oil has become somewhat less 
strictly controlled, and refinery 
runs have continued at relatively 
high levels, with the result that 
gasoline stocks have been growing 
increasingly burdensome. 

Summarizing, the industry is en- 
tering the new year with the ad- 
vantages of good demand for most 
oils, exceptionally small crude oil 
inventories, satisfactory stocks of 
fuel oils, light supplies of lubri- 
cants, and generally favorable mar- 
kets ; although it is handicapped at 


GASOLINE 


L. J. LOGAN 


the same time with surplus stocks 
of gasoline, which threaten to make 
the year relatively unprofitable as 
regards the industry’s principal 
product. 


Industrial Activity Brisk 

Economists are rather generally 
agreed in the expectation of a fur- 
ther expansion of at least 5 to 10 
percent in general industrial and 
business activity in 1940, which 
would make 1940 as busy as 1937 
and nearly as busy as the banner 
year 1929. (The Federal Reserve 
Board index of industrial produc- 
tion averaged about 105 percent of 
the 1923-1925 level in 1938, as it 
did in 1936; and some economists 
expect the index to average about 
110 in 1940, as in 1937. The aver- 
age for 1929 was 119.) 

Fulfillment of these optimistic 
expectations for industry would 
virtually assure increased volumes 
of business for oil companies, as 
the still-growing petroleum indus- 
try regularly shows continued ex- 
pansion in all except particularly 
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adverse years. The industry in 1939 
encountered new record demands 
for its products, including gaso- 
line and fuel oils; and still better 
records in consumption are in pros- 
pect for 1940. 


Domestic Prospects Good 


Expectations of favorable trends 
of demand for petroleum products 
in 1940 are based primarily on the 
outlook for domestic conditions. 

Domestic demand for all oils is 
expected to be 4 to 6 percent larger 
in 1940 than in 1939, with fuel oils 
and lubricants showing somewhat 
larger gains than gasoline. 


Calculations on probable exports 
in 1940, made by some of the larg- 
er oil companies, indicate that ship- 
ments may not be materially great- 
er than in 1939, if as large. Some 
companies, in fact, foresee de- 
creases in export business. The ex- 
port outlook is clouded and uncer- 
tain, at best, because of the wars in 
Europe, and expectations of for- 
eign business currently are con- 
servative. 


Gasoline Outlook 


A substantial increase in gaso- 
line demand is indicated by the 
promising automotive picture. The 
automobile manufacturers expect 
to make and sell 10 to 15 percent 
more cars and trucks in 1940 than 
in 1939, after having turned out 
40 percent more vehicles in 1939 
than in 1938. Consequently, a fur- 
ther net gain in automobile regis- 
trations is in prospect for 1940, 
following the setting of new rec- 
ords in 1939. (World registrations 
in 1939 totaled 45,000,000 motor ve- 
hicles, of which 30,710,000, or 68 
percent, were in the United States, 
including 26,250,000 cars and 4,460,- 
000 trucks, according to the Auto- 
mobile Manufacturers Association. ) 

Furthermore, there may be ex- 
pected in 1940 a continuation of 
the usual increase in annual con- 
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DROP FORGED STEEL 


TRANSPARENT 


LIQUID LEVEL GAGES 


PYREX 
GLASS 


LIQUID 
CHAMBER 


FRAME : GASKET 


Made of alloy temperature resisting steel. Liquid chamber for 
single or multiple section gage is made of a solid block of steel 
the full width of frame to assure perfect alignment and rigidity. 
Frame has an extra heavy beam at each end and glass chamber 
is accurately machined to the contour of the glass providing full 
metal backing for the gaskets. Pyrex glass has greater resistance 
to thermal shock and erosion. 


These gages are available in any length and for various pres- 
sures and temperatures. We shall be glad to quote upon your 
requirements. Write for new Catalog 34-A. 


CANADIAN PLANT: 
WINDSOR, ONTARIO 
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sumption of gasoline per vehicle. 

Estimates of gasoline demand in 
1940 vary somewhat, but most of 
them indicate an increase of 3 to 
5 percent over that in 1939. Con- 
sequently, it probably is safe to 
expect a gain of around 4 percent. 

In its forecast for January, 1940, 
the Bureau of Mines estimated 
total gasoline demand 4.6 percent 
greater than in January, 1939, with 
both domestic and export require- 
ments up approximately that per- 
centage. The bureau also offered at 
the same time the forecast that re- 
quirements in the first quarter of 
1940 would be about 5 percent larg- 
er than those in the similar period 
of 1939. 

Figures are not yet available on 
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demand for all of 1939, but for the 
first 10 months of the year, total 
gasoline demand was 4.8 percent 
larger in 1939 than in 1938, with 
domestic use up 5.7 percent and 
exports down 7.8 percent. 


Stocks Embody Surplus 


Despite the favorable outlook for 
demand, however, the gasoline sit- 
uation is unsatisfactory, stocks be- 
ing seriously excessive, even in re- 
lation to the prevailing large con- 
sumption, and prospects for bet- 
terment of the inventory position 
during the coming year being poor. 

Despite the repeated warnings 
offered in the weekly statistics of 
the industry, gasoline stocks have 
been permitted to grow increasing- 
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ly burdensome, until finally they 
have materially depressed prices, 
from the refineries to the service 
stations. 

Gasoline stocks in the United 
States are regarded as 10,000,000 to 
15,000,000 barrels larger than nec- 
essary, and there is very little like- 
lihood of any cutting down of that 
surplus through sub-normal addi- 
tions to stocks during the winter. 
For relatively large production of 
gasoline will be necessitated in sup- 
plying the prevailing large demand 
for fuel oil, particularly with fuel 
oil stocks as small as they are. 
Even if the winter proves milder 
than normal, as in the past two 
years, gasoline stocks probably will 
be at a new all-time peak and sub- 
stantially excessive at the begin- 
ning of the spring-summer season. 
And if the winter should be normal 
or more severe than usual, an ex- 
ceptionally large and troublesome 
build-up of gasoline stocks would 
occur. 

The national inventory of fin- 
ished and unfinished gasoline to- 
taled 80,985,000 barrels on Decem- 


Changes from Year Ago in Stocks 
of Crude and Refined Oils 
in the United States 
(Barrels of 42 U. 8. Gallons) 
LATEST WEEKLY DATA 


(Sources: Crude Stocks, Bureau of Mines; all 
other figures, American Petroleum Institute.) 

















Dec. 31, Dec 30, | Percent 

STOCKS OF: 1938 1939 Change 

Gasoline............ 71,542,000 | 80,985,000 | +13.2 
1Gas Oil & Distillate 

WOMB. ones esceese 28,144,000 | 26,679,000 | — 5.2 

1Residual Fuel Oil. ...} 114,479,000 | 102,153,000 | —11.6 

Crude Off........... 273,024,000 | 237,742,000 | —12.9 





LATEST MONTHLY DATA 
(Source: Bureau of Mines) 




















Stocks at End of October 
Percent 
ITEM 1938 1939 Change 
Summary— 
Crude Petroleum: 
Refinable in U.S ..| 277,422,000 | 230,854,000 | —16.9 
Heavy in Calif..... 17,143,000 | 14,070,000 | —17.9 
Natural Gasoline... .. 6,771,000 5,140,000 | —24.1 
Refined Products.....| 269,336,000 | 261,548,000 | — 2.9 
Total, all oils... ... 570,672,000 | 511,612,000 | —10.4 
— supply: 
tober basis... . 151 124 | —17.9 
10 Mo. basis... . . 158 133 | —15.8 
Products— 
Gaseline: 
Finished.......... 63,542,000 | 68,116,000 | + 7.2 
Unfinished........ 5,735,000 5,203,000 | — 9.3 
- ee 69,277,000 | 73,319,000 | + 5.8 
Kerosene............ 9,949,000 9,967,000 | + 0.2 
2Gas Oil & Distillate 
es 33,017,000 | 30,951,000 | — 9.3 
2Residual Fuel Oils...| 103,423,000 | 94,757,000 | — 8.4 
Lubricants........... 718,000 6,639,000 | —14.0 
Wax (thousands of 
Micheal ya 46 128,926,000 | 81,147,000 | —37.1 
Coke (short tons).....| 653,800, i — 0.2 
Asphalt (short tons). .| 446,300,000 | 472,000,000 | + 5.8 
Bp asidecskss . 715, + 4.2 
Miscellaneous ....... 265,000 289,000 | + 9.1 
Other Unfinished Oils.| 38,816,000 | 38,765,000 | — 0.1 











1 At refineries only, except in California. 
2 At refineries only. 
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ber 30, 1939, which was 9,443,000 
barrels, or 13.2 percent, more than 
the 71,542,000 barrels on hand at 
the end of December a year ago. 
If this margin above the year-ago 
trend should extend on until spring, 
the gasoline stocks would reach a 
peak of about 97,000,000 barrels 
as of March 30. Such a quantity 
would be at least 15,000,000 barrels 
in excess of needed working stocks, 
as it is generally agreed that stocks 
of 81,000,000 or 82,000,000 barrels 
on March 30 would be quite ade- 
quate. The 87,000,000-barrel in- 
ventory on hand at the end of 
March, 1939, was only 7,000,000 
barrels above the 80,000,000-barrel 
supply regarded as economically 
desirable for that time. Thus gaso- 
line stocks now are and probably 
will continue to be more serious- 
ly excessive than they were last 
winter. 


Demand for heating oil is ex- 
pected to break all previous rec- 
ords in 1940, after having reached 
a new high in 1939. The current 
strong demand is based on the 
comparatively large number of do- 
mestic oil burners in use, and con- 
tinuation of large consumption is 
assured by the fact additional burn- 
ers are being installed in record 
numbers. Shipments by manufac- 
turers were more numerous in 1939 
than in 1937, the previous record 
year for new installations. 

In the first 10 months of 1939, 
total demand for gas oil and distil- 
late fuel oil was 13.9 percent great- 
er than that in the corresponding 
months of 1938, with domestic con- 
sumption up 14.5 percent and ex- 
ports 12.8 percent larger. 

For 1940, a further increase of at 
least 6 to 8 percent is anticipated, 
and in shorter-range forecasts, an 


Demand for Oil Better in 1939 Than in 1938 


Figures indicate barrels and are from Bureau of Mines 


























OCTOBER FIRST 10 MONTHS 
Percent Percent 
ITEM 1938 1939 Change 1938 1939 Change 
SUMMARY 
Total Demand.............. 117,261,000} 128,057,000}+ 9.2 | 1,096,051,000) 1,173,202,000}+ 7.0 
aoe SS re 3,783,000 4,131,000/+ 9.2 3,605,000 3,859,000}+ 7.0 
Crude I ocin a okwcawe 6,780,000 6,947,000)+ 2.4 66,769,000} 62,094,.000\— 7.5 
Refined products............ 9,388,000 9,805, + 44 96,779,000} 100,536,000)+ 4.1 
Domestic Demand: 
I ss: a'sco nan scneisis 46,365,000} 49,687,000}+ 7.1 436,177,000} 461,588,000}+ 5.7 
keen baie aaee.06 5,185,000 5,019, — 3.2 44,179,000} 47,865,000|+ 8.3 
Gas oil and distillate fuels... . 10,206,000 11,365,000) + 11.3 204, 103,222,000} ++ 14.4 
Residual fuel oils............ 25,624,000} 28,475,000)+ 11.1 234,555,000) 260,987,000}+ 11.1 
EEA ees 1,805,000 2 ,000| + 47.1 17,664,000 19,861,000) + 11.1 
eo ee 72,000 144,000) +100.0 863,000 863,000} .... 
RG We ted d iin y'ts. dicks: 8 5 eed 442,000 793,000) + 79.4 4,563,000 5,864,000) + 28.5 
ME ves 60d 2cwe Ci eew ke 2,620,000 2,986,000} + 14.0 21,315,000 443, + 9.9 
PGME. » oi Ctinke as acoae ee 695,000 7, — 16.9 7,478,000 7,563.000}+ 1.1 
Ns .  wcacsc a vee ded ,646,000 5,970,000|+ 5.8 55,294,000| 55,462,000/+ 0.3 
Miscellaneous.............. 149,000 3,000} + 16.1 1,487,000 1,850,000} + 24.5 
Po gt Se 2,284,000 3,460,000} + 51.5 18,724,000} 22,004,000)+ 17.4 
Total domestic demand..| 101,093,000} 111,305,000)}+ 10.1 932,503,000} 1,010,572,000}+ 8.3 
Daily average.......... 3,261,000 3,590,000} + 10.1 3,067,000 3,324,000/+ 8.3 
TOTAL DEMAND FOR 
PRODUCTS 
Motor Fuel: 
Ek no ces eecith ens 46,365,000} 49,687,000}+ 7.1 436,177,000} 461,588,000}+ 5.7 
EE ai cn.0co was dean wen 4,526,000 3,443,000|— 23.9 40,988,000} 38,863,000\— 7.8 
GS atiiarn os ocak ou dut 50,891,000} 53,130,000}+ 4.4 477,165,000} 500,451,000}+ 4.8 
Kerosene: 
ES oc aw ine a4 90s 00% 5,185,000 5,019,000|— 3.2 44,179,000} 47,865,000}+ 8.1 
SE i nmteldirn skeddaen 683,000 1,107,000} + 62.0 6,377,000 7,024,000) + 10.2 
OT RPO renee tS 5,868,000 6,126,000/+ 4.4 50,556,000} 54,889,000}+ 8.5 
Gas Oil and Distillate Fuels: 
EE ee 10,206,000 11,365,000) + 11.3 90,204,000} 103,222,000)+ 14.5 
Rh id's so a0 cea ehh ob ns 1,574,000 2,756,000) + 75.0 24,958,000} 27,907,000)+ 12.8 
ete iG cole 11,780,000 14,121,000} + 19.9 115,162,000} 131,129,000}+ 13.9 
Residual Fuel Oils: 
SG a fase bi ccavele sab-< 9 3 25,624,000} 28,475,000)+ 11.1 234,555,000} 260,987,000)+ 11.1 
eis a ass dae cad 6.hs 643, 1,296,000/— 21.1 14,913,000 15,054,000} + 0.9 
a's Wak 6k ewore 614° 27,267,000} 29,771,000}+ 9.2 249,468,000! 276,041,000}+ 10.8 
Lubricants: 
se co dthis'p Siw oe.2 1,805,000 2,656,000] + 47.1 17,664,000 19,861,000) + 12.5 
EIN Tila chwlcas ices oss of 715,000 985,000) + 37.7 8,042,000 9.481,000| + 18.4 
SE ie. Gita BGs eine 0.0 6% 2,520,000 3,641,000) + 44.4 25,706,000} 29,342,000)+ 14.1 
Wax (thousands of pounds): 
IR RE aS 20,163,000} 40,567,000) +101.1 241,604,000} 241,640,000}+ 0.1 
ET on we wicccceuns 23,529,000 19,210,000|— 18.3 164,069,000} 205,689,000) + 25.0 
StF Gals’ s wade de 6 43,692,000} 59,777,000)+ 36.8 405,673,000} 447,329,000}+ 10.3 
Coke (short tons): 
ie oak 8 eens 88,300,000} 158,500,000) + 97.9 912,600,000} 1,172,800,000} + 28.3 
rr re 27,300,000} 22,700,000/— 16.8 119,800,000} 234,700,000} + 96.5 
0 OS ae 115,600,000} 181,200,000} + 56.7 | 1,032,400,000} 1,407,500,000/ + 36.3 
Asphalt (short tons): 
RE. yc UT a beeer4 ben 0 0 0 476,400,000} 543,000,000) + 14.1 | 3,875,500,000| 4,262,300,000} + 10.0 
SE eit. See e 4,400,000 3,500,000/— 20.4 41,100,000} 38,000,000/— 7.3 
- aan ibaain sb '0 7 ate EM wieeas 800, 546,500,000} + 13.6 | 3,916,600,000} 4,300,300,000}+ 9.7 
oad 3 
ae eel Suissa e 1 teed 695,000 577,000/— 16.9 7,478,000 7,563,000} + 1.1 
eous 
PNG 0's Rhus ac og Oe 149,000 173,000} + 16.1 1,487,000 1,850,000} + 24.4 
SR. nec abe es xo ViwS 3,000 17,000} +466.6 91,000 91,000 . 
i eretcintneracy 4 ane seein 152,000 190,000) -+ 25.0 1,578,000 1 SEES + 23.0 
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even larger gain is foreseen. For 
the first quarter of 1940, for in- 
stance, the Bureau of Mines has 
predicted an increase of 10 percent 
in the demand for distillate fuel 
oils, as compared with the market 
requirements in the similar period 
of 1939. 


Meanwhile, stocks of gas oil and 
distillate fuel are light in relation 
to the prevailing large demand. On 
December 30 the stocks in the 
United States were 5.2 percent 
smaller than a year previously. 


The combination of large de- 
mand and relatively small inven- 
tories naturally has been conducive 
to a firm market for light fuel oil. 


Industrial Fuel Oil 


In view of the prospect for brisk 
industrial activity and relatively 
large transportation of goods by 
rail and boat, demand for residual 
fuel oil, also, is expected to be bet- 
ter in 1940 than in 1939. However, 
the gain is expected to be some- 
what smaller than that for heating 
oil. The 1940 requirements are con- 
servatively estimated 4 or 5 percent 
larger than those in 1939. In the 
first 10 months of 1939, the total 
demand was 10.8 percent greater 
than in the similar period of 1938, 
domestic consumption having been 
11.1 percent higher and exports ap- 
proximately 1 percent larger. 

Stocks of the heavy fuel oils, like 
those of the light oils, are com- 
paratively small, considering the 
current and prospective large de- 
mand. On December 30 the stocks 
of residual fuel were 11.6 percent 
smaller than one year previously. 


Lubricant Demand Strong 


Lubricants are expected to con- 
tinue in strong demand, because 
of brisk industrial activity in the 
United States and the wars abroad. 
Refiners have had difficulty for sev- 
eral months in supplying demand, 
and markets have been exceptional- 
ly strong. Lubricant demand was 
14.1 percent larger in the first 10 
months of 1939 than in the similar 
period of 1938, with domestic use 
12.5 percent greater and exports 
up 18.4 percent. In October, the 
total demand was 44.4 percent larg- 
er than in October, 1938, with do- 
mestic requirements 47.1 percent 
greater and exports up 37.7 percent. 


Total stocks of lubricants in the 
United States on October 31, 1939, 
aggregated 6,639,000 barrels, or 14 
percent less than the 7,718,000 bar- 
rels on hand October 31, 1938. 
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Harts Heads 
NGAA Committee 


. W: HARTS, general superintend- 

ent, Warren Petroleum Corpora- 
tion, Tulsa, has been appointed chair- 
man of the program committee for the 
annual meeting of the Natural Gasoline 
Association of America, which will be 
held in Tulsa, May 15, 16 and 17. 
George P. Bunn, association president, 
made the appointment and the follow- 
ing committee members were an- 
nounced: 

W. F. Fulton, United Gas Pipe Line 
Company, Houston; J. R. Jarvis, Lone 
Star Gasoline Company, Dallas; G. W. 
McCullough, Phillips Petroleum Com- 
pany, Bartlesville; C. R. Williams, Con- 
tinental Oil Company, Ponca City; C. 
M. Wolfe, Standard Oil Company of 
California, San Francisco; R. A. Wor- 
ley, Parade Gasoline Company, Inc., 
Shreveport. 


H. W. HARTS 


Preliminary plans for the program 
call for a change from past schedules 
by which the first session will be held 
the morning of the first day instead of 
the afternoon. This will permit more 
discussion of technical subjects and 
also allow association members to at- 
tend a preview of the International Pe- 
troleum Exposition on the afternoon of 
May 17. 


Perkin Medal 


Awarded 


R. CHARLES M. A. STINE, direc- 
tor of research and vice president 
of E. I. du Pont de Nemours & Com- 
pany, was presented the Perkin medal, 
its thirty-fourth impression, at a joint 
meeting of the Society of Chemical In- 
dustry, American Chemical Society, 
American Institute of Chemical Engi- 
neers, the Electrochemical Society and 
Societe de Chimie Industrielle January 
12 at the Chemists’ Club in New York. 
The medal is awarded annually for 
valuable work in applied chemistry. 














Patent Suit 
Settled 


IRECTORS of Chemical Research 

Corporation have voted to accept 
the offer of The Pure Oil Company and 
other members of the patents club to 
settle the suit brought to recover rights 
to patents on vapor-phase refining. 
Previously stockholders granted author- 
ity to directors to accept the offer. The 
settlement will enable Gyro Process 
Company, 60 percent owned subsidiary 
of Chemical Research Corporation, to 
license its cracking process to refiners 
generally. 

The Pure Oil Company and the pat- 
ents club will pay Gyro Process Com- 
pany $508,000 in cash and the patents 
club will cancel a Gyro Process Com- 
pany debt of $173,000. The Pure Oil 
Company will return to Chemical Re- 
search Corporation its interest in Gyro 
Process Company, which in turn will 
give to Standard Oil Company of New 
Jersey, Standard Oil Company (In- 
diana), Gulf Refining Company, The 
Pure Oil Company and The Texas 
Company the right to various patents 
without payment of royalty. The Pure 
Oil Company will grant Gyro Process 
Company unlimited license to use all 
patents under litigation, including those 
covering polymerization as well as free 
use of improvements that may be de- 
veloped. 














CONVENTIONS 

JAN. 

15-19 | Society of Automotive Engineers, 
Book-Cadillac Hotel, Detroit. 

FEB. 

12-15 | American Institute of Mining and 
Te Engineers, 
New York. 

MAR. 

4— 8 | American Society for Testing 


Materials, Statler Hotel, Detroit. 
31 Western Petroleum Refiners Associa- 
tion, Allis Hotel, Wichita, Kansas. 








APR. 
1- 2 | Western Petroleum Refiners Associa-} 
tion, Allis Hotel, Wichita, Kansas; 
8-12 | American Chemical Society, : 
Cincinnati, Ohio. 
18-19 | National Petroleum Association, 
Semi-Annual Meeting, 
Cleveland Hotel, Cleveland, Ohio. 
MAY 
13-15 | American Institute of Chemical 
ineers, Statler Hotel, Detroit. 
15-17 | Natural Gasoline Association of 
America, Hotel Tulsa, Tulsa. 
18-25 | International Petroleum Exposition, 
ulsa. 
27-31 | American Petroleum Institute, 


Mid-Year Meeting, 
Blackstone Hotel, Fort Worth. 
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Michigan Officials 


Reelected 


Ait officials of the Michigan Oil 
Refiners Association have been re- 
elected. They are: B. J. Skinner, Mid- 
West Refining Company, Alma, presi- 
dent; William Davis, Roosevelt Oil 
Company, vice president; Reid Brazell, 
Leonard Refineries, Inc., secretary- 
treasurer; Herman Berg, Alma, execu- 
tive secretary. 


Jones Heads Cities 


Service Company 


. ALTON JONES, who has been 

first vice president of the Cities 
Service Company, was elected president 
following the death of Henry L. 
Doherty, founder of the concern, which 
is the parent company of Cities Service 
Oil Company. 





W. ALTON JONES 


Jones went to the New York office 
of the organization in 1921 as assistant 
to Frank Frueauff. Previously he was 
treasurer of Empire District Electric 
Company at Joplin, Missouri. 


January Crude 
Oil Demand 


ARKET demand for petroleum 

products during January will re- 
quire a daily average supply of domestic 
crude oil of 3,569,700 barrels, it was 
forecast by the Bureau of Mines, De- 
cember 19. 

The January estimate, while 50,000 
barrels under the forecast for Decem- 
ber (1 percent), is 299,100 barrels above 
the estimate for January, 1939, and 263,- 
700 barrels (7 percent) above actual 
output in that month. 

In terms of barrels for the month, 
the bureau stated, 110,660,000 barrels 
will be required. 

Latest figures available to the bureau 
indicate that daily average crude pro- 
duction during the four weeks from 
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November 4 to December 2 was 3,624,- 
000 barrels and runs to stills 3,510,000 
barrels, while crude stocks increased 
2,713,000 barrels and, after deduction 
of 789,000 barrels of foreign oil, showed 
a net increase in domestic stocks of 
1,924,000 barrels, or 69,000 barrels daily. 
Accordingly, deduction of the stock 
increase from the production indicates 
an apparent demand for domestic crude 
during the period of 3,555,000 barrels 
daily, compared with 3,620,000 barrels 
estimated by the bureau. 

“Market trends and estimates indicate 
a probable increase of about 5 percent 
in total motor fuel demand and at least 
a 10 percent gain in distillate fuel-oil 
demand for the first quarter of 1940, 
compared with the same period in 
1939,” the bureau stated. 


Gasoline Stocks at Peak 


“In recent months large runs to stills 
at relatively high gasoline yields have 
resulted in an abnormal seasonal in- 
crease in gasoline stocks. Distillate 
fuel-oil yields have not been increased 
sufficiently to build up stocks to an 
adequate seasonal level in proportion 
to increased demand. Consequently, 
runs will probably be at a level that 
will result. in at least the usual further 
increase in gasoline stocks during the 
first quarter. 

“Present indications are that the 
stocks of finished and unfinished gaso- 
line will approximate new peaks of 
80,000,000 barrels on December 31, 
1939, and 95,000,000 barrels on March 
31, 1940. Any correction of these stock 
levels will depend primarily on weather 
conditions and on maximum distillate 
yields. The bureau’s forecast of runs 
for the first quarter, at about the esti- 
mated level for January, is based on the 
assumption of a possible average dis- 
tillate yield of about 1 percent higher 
than the actual for the first quarter of 
1939. 

“Due to unfavorable exchange and 
shipping conditions, no large increases 
in export demand are indicated as yet. 
As compared to a year ago, exports of 
lubricants may materially increase and 
a possible decrease in exports of regu- 
lar-grade gasoline may be balanced by 
increased shipments of aviation gaso- 
line.” 

Discussing the outlook for the com- 
ing month, the bureau placed the 
domestic demand for motor fuel at 
39,500,000 barrels, or about 5 percent 
more than the actual demand in Janu- 
ary, 1939. Exports have been estimated 
as 3,800,000 barrels, 800,000 barrels less 
than the estimate for the current 
month, but 160,000 barrels more than 
the actual last January. 

Stocks of finished and unfinished 
gasoline on October 31 amounted to 
73,319,000 barrels, which represented an 
increase of more than 2,300,000 barrels 
during October and established a record 
high for stocks on that date, it was 
pointed out. Statistics of the American 
Petroleum Institute indicate a further 
increase in stocks of 3,250,000 barrels 
in November, bringing them to about 
76,600,000 barrels as of the close of that 
month. 

“These stocks are considerably higher 
than are necessary and may prove 
burdensome before the winter is over,” 
the bureau warned. “However, the 
bureau estimates that finished gasoline 
stocks will increase 7,300,000 barrels in 
January, compared with about 7,900,000 
barrels in January, 1939.” 
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With benzol and direct sales of natu- 
ral gasoline estimated at 1,050,000 bar- 
rels, a refinery production of 49,550,000 
barrels is seen required, which the bu- 
reau has distributed among the various 
districts, as follows: 

East Coast, 6,380,000 barrels; Appa- 
lachian, 1,910,000 barrels; Indiana-IIli- 
nois, 9,030,000 barrels; Oklahoma, 
2,890,000 barrels; Kansas-Missouri, 
2,470,000 barrels; Inland Texas, 3,630,- 


Estimated Daily Average Crude-Oil 
Demand by States 
(Barrels) 

(As no changes in crude-oil stocks are in- 


volved in these estimates, they represent de- 
mand rather than production) 














Forecast, 
STATE January, 1940 

MR thd bg ako n'y Oe was Beae% 1,411,000 
GA, Ao ao alahd sata & cova 593,900 
ae a a . 433,900 
LEE Caius Carr's OG aca > bak 314,800 
ED ne Pe Ee eee 254,200 
SRE RE i oe 160,600 
«sca oahu dias cae acies 101,900 
RS Oo tah cle bc oil Uels.c ore «400% 61,000 
Ne oO hiea Wa oud ats 6 « 59,700 
Ee ai eae ae 58,700 
I< Se od sa cs s6.6 0 vk os 51,900 
I Si Sila vc a ota se be eed a 12,900 
ne wat ae 6 durie 15,400 
Ns cnr adi dtp ¥ Ags cess 43's 13,900 
ee. ccs dedhdeeces 10,000 
MAIER Ci sites bso dla s Swedes 8,100 
aie tS te anh warn imal é 3.900 
IR ore Ad bia sla eta oaeees 3,900 

3,569,700 





Kaye Chairman 
Refining Committee 


MBY KAYE, manager of recycling 
operations of Tide Water Asso- 
ciated Oil Company and Seaboard Oil 
Company, has been named chairmar of 
the refining committee of the Inter- 
national Petroleum Exposition. His 


committee will direct activities of mem- 
bers of the refining industry who attend 
the exposition in Tulsa, May 18 to 25. 





EMBY KAYE 








000 barrels; Texas Gulf Coast, 13,290,- 
000 barrels; Louisiana Gulf Coast, 
1,520,000 barrels; Inland Louisiana- 
Arkansas, 850,000 barrels; Rocky Moun- 
tain, 1,280,000 barrels; California, 6,300,- 
000 barrels. 

The bureau figured natural gasoline 
to be blended at the refineries as 7.2 
percent of the total gasoline produc- 
tion, or 3,570,000 barrels. The yield of 
straight-run and cracked gasoline is 
estimated as 44.1 percent, application 
of which to the production of 45,980,000 
barrels of gasoline gives crude runs of 
104,310,000 barrels, or 3,364,800 barrels 
daily. Foreign crude runs are estimated 
as 2,300,000 barrels; while exports are 
placed at 5,750,000 barrels and fuel and 
losses at 2,900,000 barrels, giving a total 
demand for domestic crude for January 
of 110,660,000 barrels, or 3,569,700 bar- 
rels daily, which the bureau has allo- 
cated among the producing states as 
shown in the accompanying table. 


Insight Into 
Alkylation 


Hew the alkylation process came 
about and where it may lead were 
parts of the remarks of Frank A. 
Howard, who in December accepted 
the award for chemical engineering 
achievement in behalf of Standard Oil 
Development Company, of which he is 
president. The award is made each two 
years by Chemical and Metallurgical 
Engineering. The part of his speech of 
interest to students of alkylation fol- 
lows: 

“Let us now turn to a typical prob- 
lem of industry and retrace the main 
lines of attack by which the industry 
reached its objective. The concrete 
statement of this particular problem 
was, that it was necessary to produce 
a commercial super-fuel of about 100 
octane number, suitable for airplane 
engines. In this case it was a forecast 
of demand, not competition, which in 
the first instances presented the prob- 
lem, and the recognition of this coming 
demand and its appraisal as serious 
and permanent was itself an indispensa- 
ble step which could be taken only on 
a sufficient background of technical evi- 
dence. Economic calculations showed 
that for a certain small but commer- 
cially important amount of business, 
the aviation consumer would certainly 
pay a price several times as great as 
the normal gasoline price for a fuel 
of 100 octane, because he could get 25 
percent increase of power with the 
same engine weight by taking full ad- 
vantage of the power possibilities of 
the 100-octane fuel through higher 
super-charging; or 15 percent less con- 
sumption, if advantage were taken of 
the fuel solely by raising the compres- 
sion ratio of the engine. The balance 
between these maximum power and 
maximum economy _ characteristics 
could be made to meet the service 
for which the engine was designed. 
The important thing was that before 
we could really proceed we had to have 
sufficient engineering and economic 
data to show that it.was worth spend- 
ing a great deal of money (perhaps 
several hundred thousand dollars) in 
attempting to provide a commercial 
super-fuel for the aviation industry. 

“Making such a fuel was from) the 
outset a chemical engineering problem 
rather than a straight chemical prob- 
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lem because we already had the two 
basic chemical reactions. These two re- 
actions were the selective polymeriza- 
tion of isobutylene by sulphuric acid 
from an impure mixture of this gas 
with other refinery gases, and the hy- 
drogenation of the resulting di-isobuty- 
lene to saturate its free bonds and give 
iso-octane itself. To the first of these 
reactions we were able to apply the 
experience of 15 years in the produc- 
tion of alcohols from olefines by ab- 
sorption in sulphuric acid. For the 
second operation we were compelled to 
draw on an entirely separate line of 
experience and engineering data result- 
ing from our development of the de- 
structive hydrogenation process, ap- 
plied to mineral oils, by the use of 
sulphur-immune catalysts. The two 
operations passed in succession through 
two stages of laboratory and small- 
scale development, and emerged as a 
completely engineered commercial proc- 
ess, operating on a scale of approxi- 
mately 200 barrels per day. Iso-octane 
of sufficient purity, in amounts which 
were small but adequate to develop the 
business, was available. The initial pro- 
duction cost was high as compared 
with normal gasoline but it was com- 
mercial. 

“It was then found that isobutylene 
could be polymerized or condensed 
with normal butylene by modification 
of the acid reaction above described to 
yield an 8-carbon-atom branch chain 
unsaturated hydrocarbon which, when 
hydrogenated, was nearly as good as 
iso-octane itself, and of lower cost and 
far greater potential output. 

“The latest stage of development was 
an extremely interesting process, iden- 
tified perhaps rather indefinitely from 
the chemical standpoint as ‘alkylation.’ 
By this process a low molecular weight 
branch chain paraffine hydrocarbon is 
made to unite with a similar olefine to 
produce directly a saturated branch 
chain hydrocarbon of the desired mo- 
lecular weight and volatility character- 
istics. Through this technique isobutane 
and butylene unite to form an 8-carbon- 
atom saturated branch chain hydro- 
carbon, apparently the same as that 
which is produced by the polymeriza- 
tion of isobutylene and normal buty- 
lene and the hydrogenation of the 
polymer. The alkylation reaction is 
already commercially applied to 3, 4 
and 5-carbon-atom hydrocarbons. De- 
pending upon the purity of the starting 
gases, it produces a more or less com- 
plex mixture of virtually saturated 
hydrocarbons of very high octane num- 
ber. At the present time there are about 
15 large commercial alkylation plants 
in operation or building, with a total 
production probably between 10,000 and 
15,000 barrels a day. 

“Up to the time of development of 
the alkylation reaction, commercial 
fuels consisted of a base stock which 
was ordinary high quality aviation 
gasoline, plus the synthetic blending 
agents which I have just described 
(i.e., iso-octane itself, or one of its 
technical substitutes) plus tetraethyl 
lead. Usually the base stock made up 
considerably more than half of the 
total mixture, so that an accurate de- 
scription of the super-fuel was that it 
consisted largely of a normal high 
quality aviation gasoline, blended with 
a synthetic hydrocarbon and with tetra- 
ethyl lead to raise it to the ‘super’ 
level. With the development of the 
alkylation process the distinction be- 
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tween blending stocks and base stocks 
has almost vanished. The complex re- 
actions which occur in the alkylation 
process produce a wide range of hydro- 
carbons which can very closely approx- 
imate the physical composition of or- 
dinary aviation gasoline while still re- 
taining the characteristic of extraordi- 
nary resistance to detonation which 
makes the product a super-fuel. The 
super-fuel of the present day is still 
mainly the blended product; but the 
aviation super-fuel of tomorrow may 
be almost completely a true synthetic 
product which has been built up by the 
chemical combination of simpler hydro- 
carbons. 

“We are so breathless with the prog- 
ress already made, that few of us are 
able to see where this road along which 
we have moved so rapidly over the 
last few years will lead us. Apparently 
it is leading us in the direction of con- 
verting the natural hydrocarbons of pe- 
troleum into simpler compounds of low 
molecular weight, and then recombin- 
ing these simpler compounds in new 
ways to obtain an entirely new mole- 
cule having the characteristics that we 
want, and which we cannot obtain in 
the natural molecule. This route of de- 
velopment along the lines of true syn- 
thesis is, however, paralleled by a com- 
panion route which, up to this moment, 
seems economically much more attrac- 
tive for the basic products of the oil 
industry such as motor gasoline. The 
alternative route is the chemical modi- 
fication rat! er than the chemical syn- 
thesis route. The earliest and greatest 
single step in the chemical modification 
route was of course the process of 
thermal cracking, by which we now 
make half of our motor gasoline supply 
from heavier oils. The hydrogenation 
process was the next great step for- 
ward along this line. It introduced the 
principle of directed alteration of the 
natural molecule in place of the brutal 
decomposition of the thermal process. 
The force employed to direct the alter- 
ation in the hydrogenation operation 
was the catalyst. No one has yet pro- 
duced a full equivalent of iso-octane 
by this alternative route, but tomorrow 
someone may do it, thus bringing prog- 
ress on the second and broader eco- 
nomic highway abreast of progress 
along the true synthetic highway. 

“But the synthetic highway has also 
its Own economic reserves. The sim- 
plest of all the hydrocarbon building 
blocks through which hydrocarbon 





Epitor OF REFINER: 

I notice in the November issue of 
REFINER AND NATURAL GASOLINE 
MANUFACTURER that I am credited 
with having read the paper on 
“High Octane Aviation Fuel by the 
Sulfuric Acid Alkylation Process.” 

When the five contributing com- 
panies came to consider the pre- 
sentation of the paper they unani- 
mously agreed that it should be pre- 
sented by Mr. S. H. McAllister of 
Shell. Mr. McAllister in a most 
able manner presented the paper and 
I am extremely regretful that the 
credit could not be given to him. 

If there is any way this error can 
be corrected I hope you will do so. 
Very truly yours, 

K. G. MAcKENzIE. 














structures might be erected is methane 
itselfi—the predominant constituent of 
natural gas. Few of us realize that the 
actual tonnage of natural gas reserves 
in the United States is a very large 
proportion of the oil reserves, and that 
the cost per ton of natural gas in the 
field is comparable with that of oil. At 
the present time it is much lower in 
many instances, due to lack of market. 
When we can find how to utilize me- 
thane itself in chemical synthesis, the 
economic disadvantage of the true syn- 
thesis route, as compared with the 
route of catalytic modification of the 
natural heavy hydrocarbon, will dis- 
appear, and the race will be even. 
“Perhaps an insight into the signifi- 
cance of these technological advances 
would be worth while. I think they in- 
dicate the possibility of an automobile 
engine half the size of the present en- 
gine with some increase of power, and 
with a mileage per gallon twice the 
present average. Almost certainly, the 
improvement will be taken up partly in 
increased power and partly in increased 
economy, just as has been the case 
with the airplane engine. These results 
can be accomplished by small-displace- 
ment, high compression, highly super- 
charged engines, with super-fuels.” 


Oil Part of 
SAE Program 


HE place of recent catalytic refining 

methods as a source of fuel for air- 
craft engines will be a part of the an- 
nual meeting of the Society of Auto- 
motive Engineers, Book-Cadillac Hotel, 
Detroit, January 15to 19. Other subjects 
out of the oil industry will be heard 
during the sessions. 

January 15, J. A. Moller, The Pure 
Oil Company, will discuss “Engine De- 
posits and the Effect of Some Fuel 
Additives,” on the program devoted to 
transportation and maintenance. 

Catalytic fuels will make up the pro- 
gram on aircraft engines the afternoon 
of January 16 as follows: 

“Availability and Characteristics of 
Safety Fuels,” Robert E. Ellis and W. J. 
Sweeney, Standard Oil Development 
Company. 

“Alkylation as a Source of Safety 
Fuels,” Dr. Raymond Haskell, The 
Texas Company. 

“Safety Fuels by Catalysis,” W. M. 
Holaday, Socony-Vacuum Oil Com- 
pany. 

The program on passenger cars that 
evening will have a paper, “Lubricating 
Oils for Axles and Transmission,” by 
W. S. James, Studebaker Corporation. 

“Gasoline Cars and Surveys,” by J. B. 
Macauley, Jr., Chrysler Corporation, 
will be a part of the program on fuels 
and lubricants, January 18. 


Cole Bill Hearings 
Postponed 


EATH of Congressman C. E. Mapes 
of Michigan in New Orleans De- 
cember 12, brought postponement of 
hearings on the Cole bill, the federal 
legislation for regulation of the petro- 
leum industry. It is possible that addi- 
tional hearings will be held during the 
present session of Congress. 
The sub-committee had invited state 
conservation officials to New Orleans 
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for the sessions, which ended abruptly 
with the death of the committee mem- 
ber. Only E. O. Thompson, chairman 
of the Interstate Oil Compact Commis- 
sion and member of the Texas Railroad 
Commission, and Jerry Sadler, also a 
member of the Texas Railroad Com- 
mission, had been heard. Both opposed 
any type of federal control of oil pro- 
duction. 

In support of his opposition Thomp- 
son gave the following reasons in 
summary: 

“Reserves of oil are being steadily 
built up. 

“The consumer is getting a constant- 
ly improved product at a constantly 
reduced price. 

“The states are working in harmony. 
’ “Production is in balance with con- 
sumption. 

“Overproduction has been stopped 
and waste is being increasingly pre- 
vented. 

“T submit that it is better that we get 
the job of oil conservation done by the 
states themselves than to further cen- 
tralize our government in Washington. 

“I do not admit that the federal gov- 
ernment could do a better job. In fact, 
I firmly believe the federal government 
could not do any better job than has 
been done by the states. 

“By granting for the sake of argu- 
ment only, that it could be a better 
job, I strongly believe it is far better 
to stay by the American form of gov- 
ernment and keep our control close at 
home where the people can have a more 
direct and responsive control over their 
state resources than to turn them over 
to some government bureau far re- 
moved from the people.” 


Mexico Feels 


War Pinch 


OSS of Germany as a buyer has put 
the Mexican government and its 
expropriated petroleum industry into 
decline. Between March 18, 1938, date 
of expropriation and November 30, 1939, 
the government shipped 27,978,000 bar- 
rels of oil with Germany the leading 
customer whose takings were 41 percent 
of the total The United States was sec- 
ond with 26 percent and Italy third with 
17.5 percent. No other country had as 
much as 5 percent of the total. 

Now the German market is gone and 
only Italy is accepting shipments in 
keeping with figures of the early months 
of 1939. Influence of this is shown in 
the following comparison by months of 
daily shipments from Mexican ports: 
for July, 81,000 barrels; for August, 
66,500 barrels; for September, 37,000 
barrels; for October, 46,000 barrels; for 
November, 39,000 barrels. Mexico uses 
64,000 barrels daily in its domestic pur- 
suits. 

Since observers of the situation in 
Mexico are convinced that available 
storage is full, they look for the petro- 
leum industry in Mexico to settle down 
to the production of 100,000 barrels 
daily or.less. On this basis the govern- 
ment may be maintaining one of the 
major industrial activities of the south- 
ern republic but the industry on that 
scale is far from the one which this 
government took over on the plea that 
this industry could be better operated 
for the people of Mexico. 
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W. P. Gage 
Promoted 


P. GAGE has been appointed 
manager of the development divi- 
sion of the manufacturing department 
of Shell Oil Company and will have 
headquarters in St. Louis. For the 
past two years he has been assistant 
superintendent of the Shell refinery at 
Houston, where he also had charge of 
pilot plants, which played a part in the 
development of catalytic processes de- 
veloped and constructed there. 

Gage has been in the Shell organiza- 
tion 10 years. After graduation from 
the University of Oklahoma he went 
to the Wood River plant. He was in 
charge of the gas department there 
when he was transferred to Houston. 


Germany’s 
Oil Supply 


ONTRARY to many estimates, A. 

J. V. Underwood in the December, 
1939, issue of “Canadian Chemistry” 
comes to the conclusion that Germany 
will be able to fill its domestic and 
military requirements for oil unless the 
European War changes intensity or 
some import sources are cut off. The 
author discusses these sources from 
crude oil through the synthetic and 
chemical process, which provide oil and 
set down 4,300,000 tons as the current 
total of production. 

Stimulation of industry, enlargement 
of plant facilities and added imports 
from neighboring countries are due to 
increase this to 6,550,000 tons by the 
end of 1940. Consumption figures in- 
clude Germany, Austria and Czecho- 
slovakia as a single unit. The author 
gives Polish oil a place in the calcula- 
tion, since most of these fields are now 
in Russian hands. 

His conclusions after considering all 
sources are: 

“Tt will be seen that the present rate 
of production of oil and alternative 
fuels in Germany is estimated at 4,300,- 
000 tons per year, while the potential 
rate of production attainable about the 
end of 1940 is estimated at 6,550,000 
tons per year. At a still later date a 
further increase in production is, of 
course, possible. 

“The oil consumption of Germany, in- 
cluding Czechoslovakia, in 1938 amount- 
ed to 7,900,000 tons. The excess of con- 
sumption over production must be 
made up by imports. The sources of 
imports available to Germany at the 
present time are Estonia, Rumania and 
Russia. The Estonian shale oil, which 
has been imported by Germany for 
several years, is not large in quantity 
but has certain properties which ren- 
der it valuable. The amount available 
to Germany from this source is ap- 
proximately 120,000 tons per vear, 
which is likely to increase to 150,000 
tons per year with increased produc- 
tion in Estonia. Rumania is an impor- 
tant supplier of oil to Germany. In the 
first half of 1939 Germany and Czecho- 
slovakia imported 680,000 tons of Ru- 
manian oil, representing 30 percent of 
Rumania’s total exports of 2,230,000 
tons during this period. As a result of 
the trade negotiations, Rumanian oil 
exports to Germany are to be in- 
creased by 5 percent of the exportable 
surplus. On this basis the amount of 





Rumanian oil available to Germany will 
be 800,000 tons in a half year or 1,600,- 
000 tons in a full year. Russia is the 
world’s second largest producer of oil, 
with an annual production approaching 
30,000,000 tons per year, but the amount 
for export is comparatively limited. It 
is, however, considered quite probable 
that Russia could supply 1,000,000 tons 
of oil per year to Germany without de- 
priving her own industry of its essen- 
tial supplies. 

“With such imports assured from 
these three countries, which is likely to 
be the case unless political conditions 
change greatly, the German resources 
of home-produced and imported oil 
would amount to 7,000,000 tons a year 
at the present time with potential re- 
sources as home production is in- 
creased of 9,300,000 tons per year. There 
would also probably be intensified im- 
portation of ethyl alcohol and wood 
distillation products from the Balkan 
countries but their amounts would not 
affect the figures materially. The con- 
sumption figure of 7,900,000 tons is 
greater than the present figure of 7,000,- 
000 tons for production plus imports, 
but substantially less than the potential 
figure of 9,300,000 tons. The figure of 
7,900,000 tons for Germany’s 1938 con- 
sumption refers to peace-time condi- 
tions. The consumption in war time is 
extremely difficult to estimate as it 
obviously depends so greatly on the 
course of military activities. There will 
undoubtedly be an increased consump- 
tion for war purposes, though it must 
be borne in mind that during 1938 Ger- 
man mobilizations must have meant a 
considerable consumption of oil. 

“Although military activities will re- 
sult in an increased consumption of oil, 
there will be a decrease in consump- 
tion due to the drastic rationing which 
has been introduced and due also to 
the paralysis of German ocean-going 
shipping. It is known that Germany 
possesses large reserve stocks of oils 
and these should be quite sufficient to 
bridge over the period until the poten- 
tial productive capacity becomes fully 
operative. 

“It therefore appears improbable that 
Germany will be rendered unable to 
carry on the war owing to a short- 
age of oil unless military activity on a 
greatly extended scale results in an ex- 
tremely large increase in consumption 
or unless the present sources of oil im- 
ports into Germany are cut off through 
changes in the international situation 
or inability to meet payments required 
for vital imports or unless Germany’s 
productive facilities are seriously re- 
duced through damage resulting from 
military operations.” 


Oil Outlook 
Off Color 


[NDUSTRIAL predictions are an ex- 

pectation with the coming of each 
New Year. So seldom do business 
executives fail to build a hopeful pros- 
pect that the attitude of some of the 
leaders within the petroleum industry is 
singular for 1940. Those who have given 
their estimates of the year are not as 
optimistic as are executives in other 
lines of industry, for the general atti- 
tude for 1940 has been hopeful. 

Failure of the European War to 
stimulate export demand is doubtless 
responsible for the doubt about 1940 in 
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oil. Most statements from oil executives 
are frank to the effect that their esti- 
mates of the war declaration were not 
correct. Since the first four months of 
the conflict did not stimulate demand, 
they hesitate to chart 1940 as bright. 

These statements are consistent con- 
cerning domestic affairs. They expect 
an increase in gasoline consumption and 
in most instances forecast further in- 
crease for burning oils. 

As examples of what executives think 
ef 1940, parts of the statements of W. 
S. Farish, president, Standard Oil Com- 
pany (New Jersey), and Robert H. 
Colley, president, The Atlantic Refining 
Company, are being offered. Of the 
prospect for 1940 and its relation to 
refining, Farish said: 

“It is impossible to review business 
in 1939 or guess what it will be in 1940, 
without attempting to appraise the 
effect of war demands. General ex- 
pectation of large foreign increase has 
not been realized. In consequence 
plans have necessarily been materially 
changed. Indicative of the uncertainty 
in planning under today’s conditions is 
the increase in tanker freight rates of 
over 200 percent since the end of 
August. 

“As the record of petroleum con- 
sumption in the World War was phe- 
nomenal, it was logical for most of us 
at this time to expect substantially in- 
creased demands. That this has not 
occurred is due to several reasons. 
Most important is the limited degree 
of war activity. Another is the severe 
restrictions placed on use of oil prod- 
ucts in all Europe. Still another is the 
loss of exports to Germany. 

“The total of crude oil and gasoline 


exported in 1939 was below that in the 
previous and reasonably peaceful 12 
months. There was an increase in sales 
abroad of Diesel-type fuels and mis- 
cellaneous products, but even taking 
this into account the combined exports 
showed a reduction last year that was 
particularly marked in shipments in the 
last four months from the Gulf and 
Eastern seaboards. 

“At home there was a further gain 
in gasoline consumption about in keep- 
ing with the rise we have been led to 
expect -while the motor car industry 
continues to sell new units faster than 
older cars are retired. It is estimated 
that the United States used about 553,- 
000,000 barrels of gasoline and even sub- 
tracting the decrease in exports this 
meant a gain of 4.8 percent in total de- 
mand. However, the increase was not 
sufficient to prevent an unhealthy addi- 
tion to domestic stocks. These were 
‘upped’ 8,500,000 barrels and there is at 
least that much excess gasoline in stor- 
age today with crude runs to stills ab- 
normally high.” 

Ability of the industry to improve its 
products and lower their prices was 
among the subjects discussed by Colley, 
who based his statement on domestic 
sales and prospects: 

“During 1939 the American public 
was able to consume a record volume 
of petroleum products at a cost which 
amounted to nearly $90,000,000 less than 
it would have had to pay for an equiva- 
lent volume in 1938. Once again the 
industry was able to demonstrate its 
long established ability to supply in- 
creasingly larger volumes of increas- 
ingly higher quality products at de- 
creasing costs to the consumer. Total 
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domestic consumption of petroleum 
products during 1939 was approximate- 
ly 1,090,000,000 barrels, nearly 8 per- 
cent more than in 1938. Present indica- 
tions are that 1940 domestic demand 
for petroleum products will exceed that 
of 1939 by a little more than 6 percent. 

“Although the petroleum industry’s 
ability to improve its products while 
lowering its prices has been due to its 
relative freedom to conduct its business 
on the basis of free initiative and free 
competition, the record of the industry 
during 1939 was interspersed with illus- 
trations of the trend of legislative 
thought and action toward uneconomic 
restrictions and controls. Throughout 
the year the industry was confronted 
with a succession of governmental in- 
vestigations, proposals for the divorce- 
ment of its producing and refining di- 
visions from the marketing divisions, 
proposals for federal control of oil con- 
servation and a long list of proposals 
for the imposition of discriminatory 
taxes on the industry’s products and 
facilities.” 


Estimate 5 
Percent Up 


LONG with its estimate of crude oil 

demand for January, the United 
States Bureau of Mines indicated that 
consumption of gasoline will gain 5 per- 
cent in the first quarter of 1940 in com- 
parison with the corresponding period 
of 1939. The gain for fuel oil, light dis- 
tillate grade, was set at 10 percent for 
the period. 


Office Moved 


EADQUARTERS of Imperial Re- 

fining Company will be moved to 
Grandville, Michigan, where its new 
plant is being completed. Headquarters 
have been maintained at the plant at 
Grand Rapids. The new plant started 
operation early this year. 


Treasury Estimates 
Oil Tax Gain 


ENERAL improvement in economic 

conditions during the past few 
months has resulted in an upward revi- 
sion by the Treasury Department of its 
estimates or revenues from the gasoline 
tax for the current fiscal year, it was 
disclosed January 4 in the annual 
budget sent to the new session of 
Congress by President Roosevelt, in 
which he asked for $460,000,000 in new 
taxes to defray the expense of his 
Emergency National Defense Program. 


Present estimate of the return from 
the gasoline tax is $221,600,000, an in- 
crease of $11,000,000 over the $210,500,- 
000 estimated a year ago, and the 
revenue for the fiscal year which be- 
gins July 1, next, is calculated at $234,- 
800,000. 

Returns from the tax on lubricating 
oils, however, now are placed at $32,- 
700,000 for the current year, less than 
the $33,400,000 figured a year ago, but 
for 1941 they are estimated at $36,300,- 
000. From the pipe line transportation 
of oil, however, it is now calculated 
$12,300,000 will be secured, as against 
an estimate of $11,800,000 a year ago, 
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and for 1941 the return is expected to 
be $14,300,000. 

In asking that Congress provide 
$460,000,000 in new taxes, the president 
in his budget message made no specific 
recommendations as to how the money 
should be raised, but expressed the 
hope that “Congress will follow the 
accepted principle of good taxation of 
taxing according to ability to pay and 
will avoid taxes which decrease con- 
sumer buying power.” 


Lincoln Welding Awards 
TS James F. Lincoln Arc Welding 


Foundation has announced a pro- 
gram of scientific study, which will 
culminate in awards of $200,000, to be 
divided into 458 parts. These have been 
established for studies bringing out 
benefits of a social, economic or com- 
mercial nature. 

Participation is open to anyone who 
plays any part in bringing about prog- 
ress in the executive, design, fabrication, 
manufacture, construction or mainte- 
nance phase of industrial product or 
structure development. One author or a 
group of authors may submit a study. 
The program will continue from Janu- 
ary 1, 1940, to June 1, 1942. Inquiries 
should be addressed to the secretary of 
the foundation, Cleveland, Ohio. 

The first grand award, $13,700, will 
be paid for the best progress report 
submitted. There will be three main 
program awards of $10,000, $7,500 and 
$5,000 each. Other awards are by classi- 
fications, division and honorable men- 
tion, the last of which will receive $100 
each. 


Y PLANT 


Refinery Progressing: Born Engi- 
neering Company, Tulsa, and Canadian- 
Brown Steel Tank Company, Ltd., 
Brandon, Manitoba, have completed 
foundation and part of the steel con- 
struction at the new refinery located at 
Regina, Sask. O. B. Males, superin- 
tendent at the plant, has been active in 
the construction and progress being 
made. The plant will consist of a com- 
bination topping unit of 1500 barrels 
daily capacity and a Dubbs cracking 
unit with a present capacity of 500 bar- 
rels daily allowing expansion for an 
additional 400 barrels to bring this ca- 
pacity to 900 barrels daily when neces- 
sary. It is expected to be in operation 
by early spring. 


Gasoline Plant: Arkansas Fuel Oil 
Company is building a natural gasoline 
plant, the first one in the Waskom field. 
It will process 20,000,000 cubic feet of 
gas daily and is expected to recover 
300 gallons per 1,000,000 cubic feet. 
Completion is scheduled for the latter 
part of January. 


Houdry Unit: Work on the Houdry 
catalytic cracking unit for White Eagle 
division of Socony-Vacuum Oil Com- 
pany is being rushed to completion at 
the Augusta, Kansas, plant. Along with 
the new unit a gasoline recovery system 
has been built and new tops added to 
crude oil tanks. 


Gas Purification: Clayco Gas Com- 
pany has built a Girbotol plan for re- 
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moving hydrogen sulfide from natural 
gas in its West Virginia plant. At 
Sistersville the United Fuel Gas Com- 
pany has enlarged the capacity of a 
similar system to take care of 40,000,000 
cubic feet daily. Chartiers Oil Com- 
pany, Wayne, West Virginia, has re- 
placed a former system with a Girbotol 
unit. 


Gasoline Plant: Standard Oil Com- 
pany of California has started con- 
struction of a natural gasoline plant in 
the Coalinga field. It will have capacity 
of 20,000,000 cubic feet daily. 


To Be Enlarged: Capacity of the 
plant of Ben Franklin Refining Com- 
pany, Ardmore, Oklahoma, is to be 
increased from 4500 barrels to 5000 
barrels daily early in 1940. An Ethyl 
blending unit will be added. The con- 
cern is a subsidiary of Bell Oil & Gas 
Company, Tulsa, whose president, 
Samuel L. Lubell, visited Ardmore in 
December and announced the improve- 
ments. The plant was formerly that of 
Wirt Franklin Petroleum Corporation 
and was shut down for several years 
prior to 1937 when it was improved 
and adapted to crude oils of stripper 
fields of southern Oklahoma. 


Refining Plant: Construction of a 
5000-barrel refining plant at Tona- 
wanda, New York, north of Buffalo, 
is scheduled to start in January. 
The Hambleton Terminal Corporation, 
which operates 47 service stations in 
northwestern New York, will build the 
unit to operate on crude oil from the 
Illinois basin fields. The site is along 
the marine terminal already operated 
by the concern. Recently 34 acres were 
bought for both plant and additional 
storage facilities for 140,000 barrels of 
oil. Crude oil will be shipped by pipe 
line to Toledo and transported to the 
plant by water. 


Recycling Plant: A third recycling 
plant for the Grapeland field, near 
Crockett, Texas, will be built by Grape- 
land Oil Company. The company has 
one distillate well producing on a 325- 
acre lease and plans to drill additional 


| wells. 


Topping Plant: Grand Rapids Oil 
Refining Company will build a 1500- 
barrel topping plant at Grand Rapids, 
Michigan. Luke C. Leonard of Detroit 
is president of the concern. The plant 
will operate on crude oil from Kent 
County, where several oil producers 


| are backing the new plant. 








F. GILMORE COMPANY, 810 

South Spring Street, Los Angeles, 
has been named lower California and 
Arizona distributor of products of 
Kropp Forge Company, Chicago. 


DWIN W. ALLEN, vice president 
of General Electric Company since 
1926, died January 1 in Baltimore, 
where he had been under treatment for 
two months following an operation. 
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Fundamental Physical and 
Chemical Data 


Pressure-Volume-Temperature Rela- 
oo of Ethylene in the > Critical Region, 
I., J. R. Dacey, R. L. McIntosH anp O. 
Maass, Can. J. Res. 17,B (1939) pp. 
206-13. 


Pressure isotherms of the system were de- 
termined both above and below the temper- 
ature at which the meniscus disappears. Re- 
gions of constant pressure with changing vol- 
ume were observed in the case of all iso- 
thermals, as was predicted by Mayer and 
Harrison. The entire envelope of this region 
above the critical temperature has not been 
determined, The pressure of the heterogeneous 
system at 9.50° corresponded within experi- 
mental error to the pressure of the flat por- 
tion of the homogeneous isothermal at the 
same temperature, The pressure of the het- 
erogeneous system was independent of the 
mass-volume ratio. This finding is in agree- 
ment with the experimental behavior previous- 
ly discovered by the authors for such a system 
at 9.80°. Also, the pressure of the hetero- 
geneous system was identical with that of the 
system that had been heated at constant vol- 
ume to a temperature at which the density 
difference in the tube was known to have been 
destroyed, followed by cooling to the same 
temperature of 9.50°. The isothermal at 9.60° 
was studied and shown to be the equilibrium 
curve at that temperature. An hysteresis was 
observed on reversing the direction of mea- 
surement, i.e., from vapor to compressed 
liquid. This hysteresis was caused by the time 
lags observed in passing from the vapor region 
of an isothermal to regions of high density. 
The observed phenomena are interpreted on 
the basis of a difference between the gaseous 
and liquid states of aggregation, with a struc- 
ture assigned to the liquid state, 


Pressure-Volume-Temperature Rela- 
tions of Ethylene in the Critical Region, 
II., R. L. McIntosu, J. R. DAcEy Anp O. 
Maass, Can. J. Res. 17,B (1939) pp. 
241-50. 

Data were secured for nine pressure iso- 


thermals of the one-component system ethy- 
lene in the critical region. Further evidence 


of the existence of a two-phase system above. 


the temperature at which the meniscus dis- 
appears as normally determined is. given. 
Above this temperature a latent heat of 
vaporization exists, A hysteresis of liquid- 
phase density with temperature at constant 
volume is explained, and a qualitative de- 
scription of the changes occurring in the 
transition region of liquid to gas is developed 
from the experimental evidence. 


Measurements of Heat Capacity and 
Heat of Vaporization of Water in the 
Range 0° to 100°, N. S. Osporne, H. F. 
STIMSON AND D. C. GINNINGS, J. Res. 
Vatl. Bur. Standards 23 (1939) pp. 197- 
260 (Res. Paper No. 1228). 


A new series of measurements of the spe- 
ific heat and heat of vaporization of water 
n the range 0-100° C. was made in order to 


determine more accurately the values of the 
specific heat of water for calorimetric pur- 
poses and also to provide more accurate data 
for the derivation of thermodynamic proper- 
ties for use in steam tables. Two hundred 
fifty-six measurements of heat-capacity and 
152 measurements of the heat of vaporization 
were made. The values of the specific heat, 
enthalpy of both liquid and vapor and specific 
volume of saturated vapor were determined. 
The specific heat measurements were com- 
pared with values from several important pre- 
vious investigations. 


Thermal Properties of Saturated Wa- 
ter and Steam, N. S. Ossporne, H. 
Stimson AND D. C. Grinninocs, J. Res. 
Natl. Bur. Standards 23 (1939) pp. 261- 
70 (Res. Paper No. 1229). 


The completion of new measurements of 
heat capacity and heat of vaporization of 
water in the range 0-100° C, has contributed 
new data that affect the accepted values of 
the properties of water and steam in equi- 
librium in the entire range up to the critical 
region, The results of the entire series of 
measurements made at the National Bureau 
of Standards, including the new data, were 
compiled into a single table of smoothed 
values covering the properties of saturated 
steam and water. 


The Effect of Compression on the 
Homogeneous Systems Ethylene and 
Air-Ethylene in the Critical Region, 
R. L. McIntosu, J. R. Dacey anp O. 
Maass, Can. J. Res. 17,B (1939) pp. 
231-40. 

The effect of compression caused by thermal 
expansion on the density of the systems CoH, 
and air-C2H, in the critical region was in- 
vestigated. Apparently stable heterogeneous 
systems, as detected through density measure- 
ments, are re-formed by this procedure. The 
significance of the experiments in relation to 
critical phenomena is considered, and an ex- 
planation is given based on a conception of 
the mutual dispersion of the two phases. 


Interfacial Tensions of Some Mer- 
cury-Hydrocarbon Oil Systems, F. A. 
HeEpMAN, Res. Studies State Coll. Wash. 6 
(1938) p. 102. 


The interfacial tension against mercury for 
refined medicinal oils is 366 dynes per centi- 
meter at 25°C. and decreases linearly with 
rise of temperature: At 125° C. it is 350 dynes 
per centimeter, For motor oils the interfacial 
tension is 339-350 dynes per centimeter at 
125°, but it decreases irregularly with rise of 
temperature. The surface tension of some 
samples is constant or increases between 50° 
and 75° C., but in all cases it decreases very 
rapidly above 100° C. At higher temperatures 
the surface tension for a given motor oil de- 
creases as the period of contact with mercury 
is prolonged. Motor oils are presumably richer 
in adsorbable components than medicinal oils, 
and this may explain the difference in be- 
havior. 


A Concrete Comparison of Logarith- 
mic Formulas for Linear Relation of 


Tanuary, 1940—A Gulf Publishing Company Publication 





Viscosities and Temperatures, G. JuGE- 
Borrarp, Ann. Combustibles Liquides 14 
(1939) pp. 253-65. 


The formula log n= log k+ a log (t +c) 
in which k, a and c are characteristic con- 
stants, is proposed, and is shown to be superior 
to the A.S.T.M. formula for fitting the data 
from 0° to 110°C. for water, ethyl alcohol, 
and three widely different oils. 


An Absolute System of Viscosity and 
Viscosity Index, G. Hucer anp L. Crarr- 
Bois, Ann. Combustibles Liquides 14 (1939) 

pp. 235-52 


The absolute viscosity is found to be given 
by the expression n = Ae?.30c/(T-b), where log 
A=a, and b and ec are constants to be de- 
termined for each case from experimental 
data, Mathematical analysis of possible vis- 
cosity indexes shows that a desirable form of 
index is given by the expression 


Vv (Co-5 + b)? + (Co.5 — a)?. 





Chemical Compositions 


And Reactions 


Thermal Decomposition of Ethane 
Under High Pressure, H. THeEtE, Z. 
Physik Chem. B44 (1939) pp. 41-52. 


The thermal decomposition of ethane was 
studied at pressures between 1 and 10 atmo- 
spheres. The data secured substantiate the as- 
suption of a two-body collision for the be- 
ginning of the chain reaction. Activation 
energies of the chain decomposition and the 
chain part of the hydrogenation of Ce2Hg were 
obtained experimentally, 


Halogenation of Hydrocarbons, J. 
Burcin, W. Encs, H. P. GROLL, AND 
G. HEARNE, Ind. & Eng. Chem. 31 (1939) 
pp. 1413-19. 


The chlorine substitution of isobutene has 
been investigated in detail. It was found to 
occur rapidly in liquid films and on solid sur-° 
faces. By reducing the contact of the hydrogen 
chloride with the reaction product and by 
using the excess isobutene, the formation of 
by-products is reduced to a minimum and 
good yields of methallyl chloride are obtained. 
Light causes isobutene to react with chlorine 
in the vapor phase. This photochemical re- 
action, in contrast to the liquid-phase or sur- 
face reaction, yields saturated dichloride in- 
stead of the usual unsaturated chloride, and, 
like most photochlorination, is inxibited by 
oxygen. Oxygen has no influence on the sub- 
stitution reaction. Observations of a similar 
nature were made with respect to trimethyl- 
ethylene. The physical properties of the 
products from the chlorination of isobutene 
are tabulated. Experiments were made to de- 
termine the effect of various conditions upon 
the reaction. These are reported in 24 separate 
paragraphs, each dealing with a particular 
subject. A bibliography of 16 references is 
included, 


Hydrogen Bonding by S-H. VII. 
Aryl Mercaptans, M. J. Coprey, C. S. 
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Roto Rapid-action Guns have everything that 
refinery engineers have sought in tube clean- 
ers. During the past two years, they have 
helped put equipment back on the line from 
10% to 30% (and up to 66%) faster. They 
can use all the air you've got without back 
pressure. They develop unbelievable speed 
and power. A rapid-action air valve, directly 
behind the motor, enables the operator him- 
self to turn the air on and off instantly, saving 
precious moments between tubes and elimi- 
nating the cost of a helper. A wide selection 
of self-feeding heads sie: ot cage and swing- 
frame types, sturdy universal joints and 6-way 
drills. We can furnish cleaners for straight or 
curved tubes or pipes from !/." to 18" I.D., 
operated by air, water or steam. 


Be prepared to set new records for speed and 
economy on your next tube cleaning job with 
the 1940 Roto Rapid-action Gun. Write or 
wire for details. 


The ROTO Company 


145 Sussex Ave. Newark, N. J. 
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This work grew out of a demand for some source 
of definition for the terms used by the petroleum 
industry. It contains over 3,000 definitions of words 
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Marvet AND E. Grnsserc, Jour. Amer. 
Chem. Soc. 61 (1939) pp. 3161-2. 


It has been commonly thought that hydro- 
gen bonding is restricted to hydrogen atoms 
attached to fluorine, oxygen, or nitrogen. 
Recently, however, many data have shown 
that the hydrogen attached to a highly nega- 
tively substituted carbon atom will bond to 
an unshared pair of electrons on an oxygen 
or a nitrogen atom in an organic molecule. 
The heats of mixing of n-heptyl and phenyl 
mercaptans with N,N-dimethylacetamide, ethyl 
ether, acetone, and benzene were measured. 
The results afford evidence of hydrogen bond- 
ing to donor oxygen and nitrogen atoms by 
phenyl mercaptan, but not by n-heptyl mer- 
captan. The failure of aryl mercaptans to 
show association is a result of the weak 
donor ability of the sulfur atom for hydrogen 
bonding and not from any lack of acceptor 
ability on the part of the hydrogen of the S-H 
link. Whenever hydrogen is attached to an- 
other atom by a sufficiently ionic link, hydro- 
gen bonding is possible. 


Manufacture: Processes 
And Plant 


Heat Transfer from Water to a Tube 
Wall for the Case of Vertical Flow in 
the Region Between Laminar and Tur- 
bulent Flow, A. WATSINGER AND D. G. 
Jounson, Forsch. Gebiete Ingenieurw, 10B 
(1939) pp. 182-97. 


There have been few studies of heat transfer 
in the critical region. The investigation covers 
flow in the vertical tubes with some informa- 
tion on flow in horizontal tubes. Work was 
done using a tube 1 meter long and 50.3 mm. 
in diameter over a range of Reynold’s num- 
bers from 1600 to 10,000. For low Reynold’s 
numbers, Re = 1600, the Nusselt number can 
be calculated from the equation Nu = 0.525 
(Gr Pr)®-% For the region Re = 1600 to 
4600, the equation Nu= 0.255 Gr®2 Re.” 
Pr®-* holds; and for Re= 10,000 the usual 
formulas for turbulent flow hold and were 
found to be in good agreement with the data 
from the investigation. 


Applied Mathematics in Chemical 
Engineering, T. K. SHERWoop AND C. E. 
Reep, First Ed. Chemical Eng. Series. 403 
pages. McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York, 1939. Price $4.00. 


The mathematical treatment of engineering 
processes involves three basic steps: the ex- 
pression of the problem in mathematical 
language, the appropriate mathematical op- 
erations, and the interpretation of the re- 
sults. The book is a valuable exposition of 
the application of mathematics to chemical 
engineering problems. The subject matter in- 
cluded a review of the basic calculus, the use 
of differential equations, the solution of these 
equations, the application of partial differ- 
entiation, infinite series and their use in the 
solution of differential equations, resumes of 
methods of fitting data by empirical equa- 
tions, graphical methods of analysis and rep- 
resentation; the theory of errors and precision 
of measurement. The context of the book is 
applied to the solution of stated problems; for 
example, in discussing the use of differential 
equations 25 separate problems of a chemical 
and engineering nature are considered. Many 
of these are formulated quantitatively and the 
differential equations formulated. The book is 
well written, and the context presented in an 
interesting and forceful manner. 


Construction of Manometers for 
Measuring Flow, A. D. Lorine, Ind. & 
Eng. Chem., Anal, Ed. 11 (1939) pp. 626-8. 

The several operations required to make a 
flow determination with an equal-bore U-tube 
manometer are reduced to one operation with 
the direct-reading flow manometer gage de- 
scribed by the author. The instrument is built 
on the U-tube principle, but one arm is a 
reservoir with a large horizontal cross section 
and the other arm is a small-bore glass tube. 
In using the instrument, the greater external 
pressure is connected to the reservoir, and the 
smaller pressure to the tube, A very slight de- 
pression of the manometer liquid in the reser- 
voir forces the liquid in the tube to the equi- 
librium level. In the instrument described, 
0.016-inch depression of the reservoir liquid 
level causes a 30-inch, or full-scale rise in the 
tube. Methods of marking the scale so that it 
will read directly in flow are described. 


Control of Cooling-Tower Algae with 
Chlorine Gas, T. C. Wattace, Gas 15 
(1939) p. 37. 


To remove the algae initially from a cooling 
tower with a capacity of 40,000 to 50,000 gal- 
lons of water, and with a circulating rate of 
3000 gallons per minute, a chlorine injection 
of 1 pound of chlorine per minute may have to 
continue for 2 hours in order to reach a 
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The shearing action of the 
rotating ball plug in Sphero 
Valves cuts through scale or 
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tight, leak-proof seal. 
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in contact with the flow when valve is wide open or 
closed. 
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chlorine concentration of 10 p.p.m. in order to 
insure algae destruction. After making 3 or 4 
weekly treatments this period will fall to a 
normal period of about 8 minutes. At intervals‘ 
it may be necessary to use biweekly treat- 
ments for a short period, but ordinarily weekly 
treatments for 8 minutes at the rate of 1 
pound of chlorine per minute will be suffi- 
cient. The method for the determination of 
chlorine in cooling water is discussed. 


Waste Problems in the Petroleum In- 
dustry, J. B. Hiti, Ind. & Eng. Chem. 31 
(1939) pp. 1361-3. 


The paper is one of a group of papers on 
industrial wastes presented before the Division 
of Industrial and Engineering Chemistry at 
the 98th meeting of the American Chemical 
Society. The petroleum industry has coopera- 
tively studied its pollution problems, Oil in 
effluent waters is removed by a specially de- 
signed gravity separator making use of the 
principles of low-velocity uniform distribution, 
film rupture and coalescence, and continuous 
skimming of oil. It gives effluents containing 
only 10-15 parts per million of oil. Acid 
sludges are extensively worked for the re- 
covery of the sulfuric acid in them. Soda 
sludges from the washing of gasoline must be 
neutralized and freed from odoriferous com- 
pounds before discharge. Hydrogen sulfide re- 
covered from the crude and cracked gases has 
become an important by-product and is 
largely converted to sulfuric acid. No oil frac- 
tions are wastes, since all have at least a fuel 
value. The trend is to remove as many of the 
products as possible from the common fuel 
class. 


Pressure Regulator for Dynamic 
Gaseous Systems, J. H. Bruun, /nd. & 
Eng. Chem., Anal. Ed. 11 (1939) p. 628. 

In many instances in which gaseous re- 
actions are studied by the dynamic method 
it is desirable to maintain pressures higher 
than atmospheric in the reaction chamber. In 
order to avoid the disadvantages of using a 
liquid seal having a hydrostatic head equiva- 
lent to the desired pressure, a new pressure 
regulator was developed. It consists essen- 
tially of a glass capillary tube 2.5 mm, in 
diameter and 85 mm. long and a brass rod 
2 mm. in diameter. By means of a micrometer 
screw the wire may be inserted to any desired 
extent into the glass capillary, thus increas- 
ing the frictional resistance which contrels 
the pressure in the reaction chamber or the 
system. In order to read the pressure a 
manometer is attached to the regulator. 


Products: Properties 
And Utilization 


Diesel Fuel Characteristics Influenc- 
ing Engine Output, A. J. BLackwoop 
AND G. H. Croup, Jour. Inst. Pet. 25 
(1939) pp. 684-94. 

It appears to be generally recognized that 
the small high-speed Diesel engine, the rapid 
development of which has been one of the out- 
standing engineering accomplishments of the 
past decade, still lacks the ability to use the 
wide variety of fuels on which its slow-speed 
predecessors thrived. The engine manufacturer 
is faced with the problem of reducing the 
fuel sensitivity of his high-speed engine so 
the customer acceptance will not be limited. 
His problem is serious, because there is no 
widely standardized pattern for high-speed 
Diesel fuels such as exists for gasoline. The 
authors’ paper is concerned with those fuel 
factors that influence power and fuel economy. 
It is concluded that fuel viscosity as such is 
not a major factor in the power performance 
of high-speed Diesel engines, except in in- 
stances where worn injection equipment might 
make it undesirable to use a low-viscosity 
product. Assuming complete combustion, fuel 
volatility affects fuel economy only as it is 
related to heating value and ignition quality. 
Heating value, in terms of B.t.u. per gallon, 
may be closely estimated from specific gravity. 
For most present-day engines having fixed in- 
jection timing, ignition quality is a major fac- 
tor in determining economy in the upper speed 
ranges. At the lower engine speeds, heat con- 
tent, as measured by B.t.u. per gallon, is the 
most important consideration in economy. The 
principal Diesel-fuel characteristics—viscosity, 
mid-boiling point, gravity, hydrogen content, 
heating value, and cetane number—are closely 
related. If any two of these are known for a 
given fuel, the others can be closely estimated 
from a chart such as is presented in the 
article. 


Experiments with Doped Fuels for 
High-Speed Diesel Engines, J. J. 
BroezE AND J. O. Hinze, Jour. Inst. Pet. 
25 (1939) pp. 657-77. 


The use of dopes may be considered to be 
one of the promising methods for improving 
the ignition quality of Diesel fuels. Their use 
may make it possible to meet special require- 
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oa 8 0 & 0 RT 0 ments with respect to a high cetane number 
| n t e K 5 combined with a low cloud- and pour-point of 

the fuel. A fuel of this special type would be 
f one with a minimum cetane number of 55-60 
or and a pour-point below —40° F. Such a com- 
bination is included in tentative and recom- 
mended specifications by the U. S. Navy and 

Oo nuous em cal Treatment Army Air Corps, and a somewhat similar com- 
bination would be required for many Diesel 

’ pb lye gear Various possible treatments of 

iT ee fuels to secure these properties are discussed. 
T R E A T J N G l N T R A N S ! T The authors believe that the best procedure 
would be to start with a fuel of low pour- 
point, i.e., a non-waxy fuel, that can be sol- 








Add Color to Gasoline in Exact Proportion to i and tans <6 008 }-) 5 contee debe. Dee 
Flow Through Line Inthe paper the authors discuss the results 


obtained with acetone peroxide and ethyl 

l. UNIFORMITY OF PRODUCT ASSURED nitrate as dopes, particularly with respect to 
m , ‘ ‘. the their influence on the ignition delay of a fuel, 

Color evenly distributed through entire flow without further mixing. da the farther gtanes. of the combustion 


2 COLOR ECONOMICALLY USED process, on wear and incrustations in the en- 
. gine, and on storage of the fuel. The data and 
Treatment in exact proportion to flow prevents waste. results are presented in some detail in tabular 


3. ADDITION OF COLOR, METER-CONTROLLED — 


As shown here, Treet-O-Meter in gasoline line (above), controls | _ Copper Catalysis Accelerates Tur- 
Treet-O-Unit pump (below). bine-Oil Oxidation, H. Farmer, Elec. 
World 111 (1939) pp. 36-8, 103. 


4. MICROMETER ADJUSTMENT ASSURES mae Yoyo and test methods in general 
PRECISION TREATING copper in jubricating systema The oxidation 


Easily adjusted screw feed allows close treating over wide range. of turbine oil is greatly accelerated by heat 

r - i A S z . and air in the presence of brass. The white 
Adding color is typical of the many treating and blending jobs which metals do not saaterialty siteet the rate of 
s ae : . s oxidation. Four unare mi, o© 0 were eatec 

PROPORTIONEERS are now doing—Write for Bulletin TOU-3, address, <5 Sab” tne umneainen tite, Saeitaite amaked 
was immersed in the oil and then clean air 

GZ P R Oo Pp Oo be T t oO ™ ip 2 R s , j N Ms a WA bubbled through the oil, The oxidation rate 
. with brass present was 10 times that with no 

with BUILDERS IRON FOUNDRY at metals present. The acceleration of oxidation 


31 CODDING STREET PROVIDENCE, R. I. caused by copper may be offset by introducing 
‘ inhibitors into the oil. Water-soluble inhibitors 
are not effective. 








REAGENT The Efficient Burning of Fuel in 
High-Speed Oil Engines with Particu- 
SupPLy lar Reference to a Clean Exhaust, A. T. 
Witrorp, Jour. Inst. Pet. 25 (1939) pp. 
649-56. 

Measures taken by a large passenger- 
\‘ Treet-O-Unit Proportioning Pump Con- transport company to ensure efficient com- 











bustion of the fuel oil used by its fleet of oil- 
trolled from Treet-O-Meter in line. engined vehicles are discussed. The incentive 
for the work was two-fold; first, that of re- 
- taining the good will of the traveling public, 
and second, achieving economy in fuel con- 
sumption. Incomplete combustion is visibly 
evidenced by exhaust smoke, four types of 
which are recognized; a fifth is attributable to 
excessive consumption of lubricating oil. The 
prime necessity for efficient combustion is an 
engine of satisfactory design using a fuel of 
suitable ignition quality. This combination will 
not show the desired result, however, without 
proper attention to cleanliness of the fuel and 
to careful maintenance of the engine and ac- 
1) SEAMLESS : cessories. The precautions taken in respect to 

; the former, and the special methods employed 
for maintaining fuel-pumps and injectors in 
particular, are described in detail. A brief ac- 
count is also given of endeavors to apply 
exhaust-gas-analysis methods to combustion 
control in oil engines. 








Ozokerite and Ceresin, H. S. ReEp- 
GROVE, The Industrial Chemist, Oct., 1939. 


The commercial waxes are considered, in- 
cluding two waxes which are esters of fatty 
acids and high molecular weight monatomic 
alcohols. Paraffin waxes are _ considered. 


moat the fittings with the MOST ad- . Among their drawbacks for some purposes are, 


itti their tendency to crumble, their crystalline 
vantage are the fittings that can be structure, and their poor binding properties 





used to BEST advantage. Weld- ok for - he - — reg = manting 

. methods of purifying i nto four marke 

ELLS have these eight features that grades. At one time refined ozokerite was 

; ; : known as “ceresin.’’ Present-day ceresins, 

7) nueuens aaah are combined in no other welding SELECTIVE, UmIronn however, are frequently no more than mix- 
| ON EVERY FITTING fittings. 3) REINFORCEMENT tures of paraffin and small amounts of re- 


fined ozokerite. The advantages of ozokerite 
in many compositions are emphasized. 


TAYLOR FORGE & PIPE WORKS 


General Offices and Works: Quantitative Determination of Aro- 
P. O. Box 485, Chicago matic Hydrocarbons by New Method, 
New York Office: 30 Church St. ' A. V. Grosse AND R. C. Wackuer, Ind. 
, & Eng. Chem., Anal. Ed. 11 (1939) pp. 

614-24. | 


A simple method for the rapid quantitative 
determination of aromatics in hydrocarbon 
mixtures boiling in the gasoline and naphtha 
range has been developed. The method is a 
physical one, and is based on the measurement 
of the specific dispersion of the sample. The 
dispersion is measured with an ordinary Abbe 
refractometer, or if more accurate results are 
required, by means of a Pulfrich refrac- 
tometer. The authors’ method is based on the 
fact, established by numerous investigators, 
that all saturated hydrocarbons, paraffins, or 
naphthenes, either mono- or polycyclic, inde- 
pendent of their molecular weights, have a 
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Pioneers in new “know-how” have been using a lot of Activated Alumina e 
They're using it to make gasolines dry. This eliminates the real cause of 
corrosion. It protects expensive equipment e They're using it to dry re- 
finery gases. It prevents freeze-up of expansion valves e They're using it 
in the recovery of natural gasoline e They're using Activated Alumina as a 
catalyst and carrier in cracking and polymerization processes e ALUMINUM 
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practically constant specific dispersion of 
99 + 1. The specific dispersions of the aro- 
matics and olefins are higher. The dispersion 
of a substance is the numerical difference in 
the indices of refraction for two specified wave 
lengths, The specific dispersion is the dis- 
persion divided by the density, both at the 
same temperature. The authors describe thir 
method in some detail, and give typical re- 
sults of its application to synthetic solutions. 
Possible errors are discussed. A comparison 
between the specific dispersion method and 
the sulfuric acid absorption method is given. 
The data secured in the investigation are pre- 
sented in 16 tables. 


Evaluation of Certain Normal Alky- 
lated Benzenes as Diesel Fuels, G. 
SHEN, C. E. Woop, anp F. H. Garner, 
Jour. Inst. Pet. 25 (1939) pp. 695-703. 


There has been no systematic investigation 
of the ignition quality of pure hydrocarbons 
distilling within the Diesel fuel range, al- 
though the octane numbers of a large number 
of hydrocarbons in the gasoline range have 
been determined. The hydrocarbons included 
in the investigation reported were paraffins, 
unsaturated aliphatics, aromatics, saturated 
naphthenes, with both five and six rings, and 
a number of unsaturated naphthenes and a 
few dienes. In the investigation reported it 
was decided to determine the cetane numbers 
of hydrocarbons derived from benzene by in- 
creasing the length of the paraffinic side- 
chain. Among these were amylbenzene, normal 
hexyl benzene, normal heptyl benzene, and 
normal nonyl benzene. All of these come 
within the distillation range of the lighter 
and middle fractions of Diesel oil. The prepa- 


ration of the hydrocarbons is described. The 
to exer cetane numbers were determined, using the 
C.F.R. Diesel fuel-testing engine. The cetane 
numbrs of the alkylated benzenes increased 
with increasing number of carbon atoms in 
Ge the side-chains. The cetane number of amyl 
0 oO benzene is about 8, and that of n-nonylbenzene 
is 50. Data are given in some detail in tabu- 
lar and graphical form. 





From 5 to 10 times more torque is developed by the new 


Wilson E P (Extra Power) Series Air Motors—especially designed The Application of Graphical and 

for refinery use—than by other motors of the same size. High pecan emote “ 4 ammo 

torque means extra, more efficient power delivered to the cutter nalysis to Diesel Fuels, J. C. i a 

; : H. I. WATERMAN, AND H. A. vAN WEs- 

head at the tube walls. Power, where power is needed, is TEN, Jour. Inst. Pet. 25 (1939) pp. 678-83. 

assured by the use of these new motors. P The authors state that it does not appear to 

Recent tests have proven conclusively that although Wilson Se Se She. eens Mase. 28 seers * 

EP (Extra Power) Series Air Motors consume from 25% to 40% chemical composition and the ignition delay 

. ° Po of Diesel fuels, but this might be possible in 

less air they actually deliver from 30% to 75% more power to the near future if more data on accurately 

the cutter head than ordinary motors and consequently reduce po a ag tens ag BP ag = AR vt gate 

“down time Hd labor and air costs ous percentages of different dopies are not 

3 Bee P, taken into consideration, and attention is re- 

If you want efficient, economical and almost effortless tube stricted, therefore, to the examination of 

. > ° nydrocarbon mixtures, then the work started 

cleaning use a Wilson EP (Extra Power) Series Motor. by Kreulen is promising. This is confirmed by 

: : the authors’ results. A more thorough investi- 

Write for the name of our representative nearest to you or gation of a large number of Diesel fuels will 

send for our new thirty-six page catalog fully describing and be required in order to study the influence of 

. . . . - » A chemical composition on the cetene or cetane 

illustrating the complete line of Wilson tube cleaning equipment. value. In this respect it will be advisable to 
g equip 


examine a large number of hydrogenated 


fuels, practically free from sulphur, nitrogen, 
and oxygen compounds, together with extracts 
nc and raffinates derived from these fuels, and 
& = ~e oils obtained by polymerizing olefines or 
PIPE AND TUBE CLEANERS EXCLUSIVELY ce ate arty 


55 Vandam Street New York City The Flow Properties of Asphalts and 
Their Measurement by the Penetro- 
Meter, C. Mack, Jour. Soc. Chem. Ind. 
58 (1939) pp. 306-10. 


. . @ The three main components of asphalts are 

asphaltenes, asphaltic resins, and oily con- 

{ he Packin With the é wist stituents. It is generally agreed that asphalts 
. are colloidal systems representing sols of as- 


phaltenes in a mixture of asphaltic resins and 

a ie te . . oily components, At high temperatures as- 

> palesind. poovenn of Pdgnmengy 4 Gein or lead foil phalts are true solutions. At lower tempera- 
enesein of anetinnn of Durametallic Flexi- tures the asphaltenes associate to larger par- 


: . 7 ticles, the extent of which depends on the 
ble Metallic Packing. Often imitated— 
never duplicated. amount and type of asphaltenes, the amount 


of asphaltic resins, and the chemical struc- 
ture of the oily components. The flow proper- 
ties of the asphaltic bitumens and their in- 
fluence on the penetration determination are 
discussed. An equation is given that presents 
depth of penetration as a function of time. It 
is shown that the constant of this equation 
expresses numerically the flow properties of 


asphaltic bitumens. The evaluation of viscous 
and plastic flow, thixotropy, and elasticity by 
means of this constant is demonstrated. If the 
consistencies of asphaltic bitumens are ex- 
FLEXIBLE ME TALLIC PACKINGS pressed in terms of seconds for a given pene- 
tration with the aid of the above mentioned 
DURA SEAL THE MECHANICAL SEAL equation, they refer to the same shearing 


stress, and the consistencies of bitumens of 
various flow properties are comparable, 



































Submit Your Sealing Problems to Us 


DURAMETALLIC CORPORATION 


KALAMAZOO, MICHIGAN 
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NOTHING CAN REPLACE AN EXPERIENCE TABLE 
WHEN CHOOSING A CONDENSER TUBE ALLOY 


The combined experience of Bridgeport’s Condenser Tube 
Engineers is an immensely valuable collection of knowl- 
edge available at all times to help solve your condenser or 
heat exchanger tube problems. Gathered over a period of 
years through actual work in the field, it is an experience 
table that includes nearly every conceivable operating 
condition, with the unique and widely different variables 
encountered in each one. More than likely, conditions 
very similar to yours are included. 

Perhaps you and your company can profit by this ex- 
perience. Frequently, a Bridgeport Condenser Engineer 
has been able to make recommendations which, through 
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a change of alloy, saved on the initial cost of tubes for a 
customer. In other cases an alloy slightly higher in cost 
than the one replaced had a life span so much greater in 
proportion that a saving in maintenance was realized. 
Even recommendations for slight alterations in operating 
conditions, at nominal cost, have resulted in substantial 
increases in tube life—and lowered maintenance. 

If you will consult with a Bridgeport Engineer before 
you reorder, it is entirely possible that you may obtain 
similar savings. Why not plan on this at once? 
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| New Equipment for the Modern Plant 





Stop Nuts 
ELASTIC STOP NUT CORPORATION 


Elastic Stop Nut Corporation, 1015 
Newark Avenue, Elizabeth, New Jer- 
sey, has added nine new types to its 
line of stop nuts. Each embodies the 
self-locking element, a resilient non- 
metallic collar which is built into the 
head of the nut. This collar in resisting 
the entrance of the bolt or screw, forces 
the thread faces into a pressure contact 
which is maintained after the nut is 
tightened. 

The new types are designated as thin 
hexagonal, spline, internal wrenching, 
countersunk and counterbored one-lug 
anchor, countersunk and counterbored 
two-lug anchor, countersunk corner 
anchor, bracket anchor, floating right 
angle anchor and floating basket 
anchor. With variations in sizes, thread 
systems and materials, 160 new standard 
items are offered. 


Oil Immersed Panelboards 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, 
Pennsylvania, has designed new oil- 
immersed pannelboards for the protec- 
tion of lighting circuits in locations ex- 
posed to corrosive elements and explo- 
sive atmospheres. A new thermal trip 
breaker has been developed to insure 
practically constant tripping regardless 
of temperature changes. 


The new breaker has a compensating 
bimetal mounted outside the chamber 
of the breaker frame in which the main 
tripping bimetal is enclosed. This com- 
pensating bimetal is affected only by 
the general temperature of the whole 
tank of oil. Its motion is transmitted 
to the tripping bimetal through a link, 
thermally and _ electri- 
cally insulating the two 
members and passing 
through a small clear- 
ance opening in_ the 
breaker wall. The base 
of the tripping bimetal 
is pivoted, and while its 
deflection is dependent 
jointly upon the cur- 
rent and the general oil 
temperature, the pivot- 
ed base is moved just 
enough by the com- 
pensating bimetal to 
neutralize that part of 
the deflection of the 
tripping bimetal which 
is due to the general 
oil temperature. This 
makes the free end of 
the tripping bimetal re- 
sponsive only to the 
load current. 


The breaker is com- 
pensated within com- 
mercial limits permit- 
ting zero to 10 percent 
decrease in rating when 
the surrounding oil 
temperature is 140° F., 
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Westinghouse Oil Immersed 
Panelboards 


and 0 to 10 percent increase in rating 
at oil temperature of 10° F. At 75° F., 
the deviation is zero and at interme- 
diate temperatures the limits are pro- 
portionate. 


Potentiometer 


Recording Controller 


THE FOXBORO COMPANY 


The Foxboro Company, Foxboro, 
Massachusetts, has introduced a new 
series of potentiometer recording con- 
trollers, which incorporate three new 
features: improved detecting mecha- 
nism; new integral recording and con- 
trol mechanism; and a new control 
system to provide maximum flexibility 
for use. Open-and-shut action or throt- 
tling action, with or without automatic 
reset, is available in the air-operated 
models of the new series. 

In order to obtain more sensitive de- 
tecting mechanism than that required 
for rec cording, a single calibrated detect- 
ing cam is used. This cam will sense 





Foxboro Potentiometer 
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deflections of the galvanometer pointer 
of less than 0.0001 of an inch without 
lost motion. By positioning a friction 
roller, the cam positively determines 
the movement of the integral slide wire 
contact, recording and control actuating 
carriage. 

Coordination of measuring, recording 
and controlling operations is achieved. 
by an integral recording and control 
mechanism, The slide wire contact, re- 
cording pen and cam follower actuat- 
ing the control cam are assembled as a 
unit on the same rigid carriage. By 
using an integral mechanism the need 
for linkages, belts or gears to transmit 
movement of one unit to the others ‘is 
eliminated. 

The control system is affixed directly 
to the shaft of the cylindrical control 
cam, which permits the compact self 
contained unit to require no linkages. 
The rotary motion of the control cam 
shaft makes for simplicity in providing 
for the type of control required by 
application conditions. 


Stop Watch 
M. DUCOMMUN COMPANY 


M. Ducommun Company, 580 Fifth 
Avenue, New York, has improved its 
stop watches by adoption of non- 
breakable, rust- and corrosion-proof 
coil springs. Added to this is the inde- 
pendent hammer spring and the brake 
system. The improvements are used 
exclusively in Minerva time recorders. 
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Ducommun Stop Watch 


The coil springs eliminate friction 
and wear and keep equal elasticity. The 


independent hammer spring assures 
perfect fly-back to zero. The brake 
system, which controls starting and 


stopping, eliminates variations at zero. 


Smithway Centrifugal Pump 
SMITH METER COMPANY 


Smith Meter Company, 5743 East 
Leneve Street, Los Angeles, has de- 
signed the “Smithway” Centrifugal 
Pump, a combination of a fully-inclosed, 
self-protected electric motor with pump 
in a single frame. The frame is so 
constructed that the liquid being han- 
dled is passed around a thin tubular 
shell of the motor to provide continuous 
cooling. The unit can be set for pre- 
determined operating temperatures. The 
unit can be mounted in any position. 

The pump will handle, loads from 20 
gallons per minute to 200 gallons per 














CONDITIONS, TOUGH ... SOLUTION, EASY 


formity of structure and properties when cast in heavy 


Crude oil pipe-line service imposes severe require- 
ments on the valves, particularly those used at pump- 
ing stations, river crossings and other points to permit 
sectionalizing of the line. Working pressures are high. 
Continual expansion and contraction of long pipe lines 
put heavy loads on the valve flanges. 

These severe conditions have been met with entire 
satisfaction by 10” valves made of Molybdenum cast 


iron (0.50% Mo). The iron is noteworthy for the uni- 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


sections. It makes valves that test pressure tight at 
double the working pressure of 800 pounds. Tensile 
strength is 48,000 p.s.i. 

You may well be able to apply this iron or one of 
the other Molybdenum irons to advantage. Our tech- 
nical book, “Molybdenum in Cast Iron”, giving full 
practical data, will be sent free on request to interested 


engineers and production executives. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


rie OE Yes: 
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The motor shaft is carried on two 
ball bearings, easily accessible and 
mounted in a single frame. Alignment is 
maintained as the impeller is mounted 
directly on the motor shaft. 





Mixer Clamp 
MIXING EQUIPMENT COMPANY 


Mixing Equipment Company, Roches- 
ter, New York, has added a new hand 
clamp to its line of portable mixers, 
which permits attachment of the equip- 
ment to a vessel by turn of a hand 
wheel. The device is standard equip- 
ment on all portable models from 1-8- 

“Smithway” Centrifugal Pump horsepower and larger. A complete kit 
of parts for adding this convenience 

minute. It will operate on temperatures to present models is also available. 
to 200° F. and heads up to 250 feet. The hand clamp retains all features 


Mixer Clamp 


PLUG VALV ES of the ball and socket clamp and make 


attachment or detachment a matter of 
seconds. Chief feature of the clamp is 
the double wedge, which tightens the 
unit firmly and cannot work loose. 
Double bronze wedges, cadmium plated 
king pin and lock nut, parkerizes lock- 
ing screw and aduminum wheel prevent 
the equipment from rusting or freez- 
ing. The wedges are fully adjustable for 
wear. 














Synthetic Wax 
GYLCO PRODUCTS COMPANY, INC. 


Glyco Products Company, Inc., 148 
Lafayette Street, New York, has a new j 
high melting point synthetic wax, Acr- 
wax C, which is made from domestic 
raw materials. It has a melting point 
of 133 C. and is not brittle. It is in- 
soluble in water and soluble hot in 
mineral spirits, turpentine, naphtha 
and similar hydrocarbon solvents. So- 
Homestead Lever- \ lutions in turpentine, naphtha and toluol 
oe Plug Valve. produce stable gel on cooling. It blends 

annot stick. No A ; 
lubrication or upkeep with paraffin, carnauba wax and can- 
required. delilla wax. 


Homestead “Lever-Seald” and “Cam-Seald’” Plug Valves are 


specifically designed to meet and master the full range of tem- Tube Cleaners 

perature, pressure and corrosive service conditions of the THOMAS C. WILSON, INE. 

modern Refinery. Their straight-thru flow, protected seating Thomas C. Wilson, Inc., 55 Vandam 
surfaces, positive sealing, and quick operation without lubrica- Street, New York, has developed a se- 
tion, even under the heat and pressure conditions of Catalytic ries of tube cleaning motors and cutter 


heads for refinery use and adapted to 
removing either coke or gummy de- 
posits. 

The new Wilson EP Series air mo- 
tors are six-bladed, two-cylinder mo- 
tors, in which power is increased be- 
cause of the six overlapping power 
impulses per revolution. The method of 
introducing air into the cylinders as- 


Refining, assure unusually long life with low- 
est maintenance. Rugged construction, the 
right metals for each service, precision manu- 
facturing methods, individual inspection and 
test, and the benefits of 46 years of valve 
engineering go into the making of every 
Homestead Valve. It will pay you to specify 
““Homesteads” on your next valve order. 





















Homesiead Valve Mfg. Company 
P. O. BOX 16 CORAOPOLIS, PA. 









Send for Valve Refer- 
ence Book No, 38 for 
complete information. 
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Wilson Tube Cleaner 
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VALVES + TRAPS 


SEPARATORS SPECIALTIES 










‘| don’t care what 
Packing is made ofl” 


“My job is to keep machines work- 
ing. So I pack steam rods, pumps 
and valve stems with the best 
packing I can get. That's 
Greene, Tweed. It stands up 
longer than any other packing 


PALMETTO 


for steam, air, hot fluids that I have ever used.” 
Ping oon 
or water 
sae TRY IT AT OUR EXPENSE 


for solvenis, oils Send for a working sample. Try 


CUTNO it against any other packing. If 
gay Greene, Tweed does not outlast 
for acids the other packing we don’t want 


your business. 

















"GREENE, TWEED. 
SELF-LUBRICATING 
PAC KIN GS. 


GREENE, TWEED & COMPANY, 101 Park Ave. New York,N.Y. 
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Greater Efficiency with 
MT. VERNON EXTRA 


Precision Filter Fabrics 





e Ths quality of any filtering media is no better 


than its poorest filtering area. That is why the 
consistent uniformity of MT. VERNON EXTRA 
filter fabrics is appreciated by those in charge 
of your filtering operation. There are no 
thin areas, no superfluously heavy areas in 
MT. VERNON EXTRA fabrics. They are woven 
to rigid ‘standards of tolerance in a mod- 
ern mill whose whole production is guided 
by more than fifty years’ experience. Specify 
MT. VERNON EXTRA precision filter fabrics. 










sures positive starting and eliminates 
sticking. High torque is maintained due 
to the blades being held in close contact 
with cylinder walls by incoming air. 
Permanent seal between the intake and 
exhaust areas of opposing cylinders 
maintains efficiency and reduces in- 
ternal air losses. Cool operation comes 
from use of generous exhaust air pas- 
sages which reduce back pressure. 

A complete set of cutter heads is pro- 
vided as matched units with motors of 
different sizes. 


Aluminum Ladder 
ALUMINUM LADDER COMPANY 


Aluminum Ladder Company, Taren- 
tum, Pennsylvania, has a new ladder, 
Type 800, equipped with hand rails on 
both sides and either steel or aluminum 
spikes on the bottom. The fact that 
aluminum does not spark makes the 
ladder safe for work around oil tanks 
and other places where inflammable ma- 
terials are stored. 

The ladder can be supplied in lengths 





up to 36 feet and in various widths. 
Rungs are corrugated. This ladder is 
the latest model in a line of single wall 
ladders, sectional ladders and platform 
ladders. 


Remote Liquid 
Level Gauge 


GUARDIAN ELECTRIC 
MANUFACTURING COMPANY 


Guardian Electric Manufacturing Com- 
pany, 1621 West Walnut Street, Chicago, 
has an electric liquid-level gauge for re- 
cording the amount of oil or other liquids 
in steel storage. It consists of a tank head 
gauging unit for each tank and an indicator 
panel, which will serve for all tanks in a 
battery. The mechanism is not affected by 
temperature, weather, variation in specific 





Indicator Panel 











VIGILANT 
Liquid-Level 
REGULATOR 





LIQUID LEVEL 
and 
Flow In or Out 


under positive 
Remote Control 


In the operation of Stills, 
Vaporizers, Bubble Towers, 
and Dephlegmators, a con- 
tinuous inlet or outlet flow 
and a constant level of con- 
densates can be definitely 
secured by installing a dif- 
ferential-type Vigilant Lig- 
uid Level Regulator on the 
side of the tank, and the 
control valve on the inlet or 
outlet line as required. Con- 
trol works on compressed air, 
steam, water or gas. 


New Catalog on request. 





Tee CHAPLIN-FULTON MFG.CO. 








28-40 PENN ave DY DO virrssuncn PA. 
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gravity or distance between tanks and con- 
trol office. Failure of current does not ef- 
fect accuracy since power is used only 
when tanks are being gauged. 

The tank head gauging unit consists of a 
mechanism sealed in oil. The head is of 
cast aluminum and the gears are bronze. 
The float and bridle assembly is designed 
to pass through standard manholes. The 
float displaces 1-16 inch of liquid and op- 
erates a control mechanism on as little 
as 4 ounces pull. By gland sealing the tape 
exit and closely fitting the aluminum pipe 
at the tank head housing, gauge may be 
used on all types of sealed tanks without 
loss of vapor. 

The indicator panel can be connected to 
24 tanks on the standard model or a larger 











Gauging Unit 








number can be proved as desired. Each 
tank is gauged by turning a dial to the 
number of the tank. Then by pushing a 
button the exact depth shows in lights on 
the indicator panel. Feet are shown in red 
numerals and inches and fractions in green. 
The panel is gasket sealed and vapor proof. 


Cooling Tower 
FLUOR CORPORATION 


Flour Corporation, Ltd., 909 East 59th 
Street, Los Angeles, has forced-draft 
cooling tower with which aluminum 
alloy fans with adjustable pitch are 
used. The fans are pedestal mounted 
and motor driven through special gear 
reduction units. 

Exterior walls of the tower are of the 





Fluor Cooling Tower 
































BE SURE 
that the name 


JERGUSON 
is on your Gages 


Jerguson Reflex and Transparent (thru 
vision) Gages have been noted for 
over 30 years for accuracy and depend- 
ability. 


Reflex Gages indicate the liquid level, 
no matter what the color of the liquid. 
Ideal for tanks, stills, 


because the 


towers, etc., 











Empty space shows 


WHITE 





Liquid level appears 


BLACK 


JERGUSON Transparent (thru vision) 
Gages for showing color and density 
of liquids, are also noted for their 


accuracy and dependence. 


There’s a JERGUSON GAGE 


for your plant 





Jerguson Gages are best 


by every real test 


Catalog on Request 


JERGUSON GAGE & VALVE CO. 


87 FELLSWAY 


SOMERVILLE MASSACHUSETTS 
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Comes in big units, these days, as if reviving the 
huge Frick machines of forty or fifty years ago. 

Modern Frick four- 
cylinder compressors 
are built in six large 
sizes, with cylinders 10 
in. by 10 in., 11 by 10, 
12 by 12, 13 by 12, 15 
by 10, and 1734 by 12. 
The two largest are 
adapted particularly to 


ammonia booster serv- 





ice on low temperature 
work, as well as for use with Freon-12 on air 
conditioning work. 

Typical installations of these four-cylinder Frick 
compressors are illustrated; one uses steam engine 
drive, the other synchronous motors. The machine 
above has double suction connections. Both have 
capacity control valves, permitting regulation of the 
load in four steps. 

Get full details on the latest Frick Refrigerating, 
Ice-making and Air Conditioning Equipment now. 
Literature and estimates cheerfully supplied on 
request. Write 


DEPENDABLE REFRIGERATION SINCE 1882 





FRICK ; 


WAYNESBORO, PENNA 














Oil Relief Valve 


Keeps a Constant 
Lookout for Excess 
Pressure Attacks 








u 
Zé 
fe 


INSURES SAFETY 





Like all members of the Lonergan | 


family of power plant safety ap- 
pliances, the model “WTN” is thor- 
oughly dependable—time-tested 
and backed by the Lonergan repu- 
tation for fair dealing the world 
over. This valve is manufactured 
for high pressure service, and con- 
forms to the most exacting safety 
requirements. 


Insures safety and satisfaction be- 
cause it is backed by sixty-seven 
years of engineering and manufac- 
turing experience as well as a 
thorough knowledge of the operat- 
ing conditions for which it is de- 
signed. 


Made in sizes ranging from 1” to 
6". Can be manufactured from 
any metals suitable for its intended 
service and in accordance with 





specifications for gases or liquids | 


of any nature. 


For prompt service in gauges, re- 
lief valves and other power plant 
specialties, order with confidence 
from your local Lonergan distribu- 
tor or write direct. 


J. E. LONERGAN CO. 


SECOND & RACE STS., PHILADELPHIA, PA. 
300 Specialties for Power Plants 
Standard Since 1872 





GAUGES - 


VALVES - SPECIALTIES 
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Ohio Steel Foundry Company, Springfield, Ohio, has added a new shop to its plant 
| facilities for the manufacture of return bends and tube supports, The building is 
an additional unit in the refinery equipment division. 





new aerator type outer shell construc- 
tion which provides ventilation for out- 
side walls. The tower is prefabricated 
of California redwood and erected with 
brass bolts and hardware. 

The illustration shows fan installation 
in a refining plant. The unit is 48 feet 
long, 40 feet deep and 28 feet high. It 
has 6 cells, each measuring 20 feet by 
15 feet and is rated to cool 5000 gallons 
of water per minute. 


Welded Pipe 
WYATT METAL & BOILER WORKS 


Wyatt Metal & Boiler Works, Hous- 
ton and Dallas, has been given ap- 
proval of the Underwriters’ Labora- 
tories for the manufacture of large 
diameter pipe by welding for use in un- 





Testing welded pipe to determine yield 
of given length with the pipe filled with 
water and the ends plugged. 





derground water service and for fire 
service systems. 

The pipe is rolled from steel plates 
to any desired size and welded inside 
and out. Facilities have been installed 
for hot coating both inside and outside 
surfaces and the Houston plant is now 
producing pipe 24 inches in diameter. 
Ends can be beveled for welding or pre- 
pared for mechanical couplings as specified. 

Method of finishing gives the pipe 
corrosion resistance for brine lines and 
salt water disposal systems around re- 
fining plants. It can be used for steam 
lines or for water systems, especially 
where large diameters are desired. 


Paint 
B. F. GOODRICH COMPANY 


B. F. Goodrich Company, Akron, 
Ohio, has a new Karoseal paint, No. 
495 Korolac, a name adopted to cover 
solutions of the plasticized poly-vinyl 
chloride whose basic materials are coke, 
limestone and salt. 

The new paint gives a semi-glossy 
black finish and is for use where corro- 
sive conditions are present. A Korolac 
primer is used to form a bond between 
metal and itself. The paint will with- 
stand acids, alkalies and salts in con- 
centrations commonly experienced in 
industry up to temperatures of 150°F. 
It can be applied to alloys. Ordinary 
atmospheric conditions do not affect the 
paint, which is moisture resistant. The 
dried film is hard and resistant to abra- 
sion yet elastic to conform to contrac- 
tion and expansion of the support. 





Minerva STOP WATCH 
offers unmatched SERVICE 


thru Patented COIL SPRING 
Since 1858 


@ The only Stop Watch 
equipped with coil 
spring. 

® Guaranteed against 
breakage, wear, flaws. 

® Stop Watches for all 
purposes. FREE TRIAL. 

® Nationally-reputed re- 
pair service. Write for 
catalog. 


COMMUN CO. 
VENUE 


NEW YORK 
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»++ You sure can 
cut your wrench expense 
with this Guaranteed 


| RIEEID { | 


/ 
If this Housing ever, : 


Breaks or Distorts we 
will replace it Free. 





ILLIONS of users have learned 

how that housing guarantee adds 
to the life of a wrench, keeps it at 
work, stops time-out for repairs, cuts 
your investment in spare parts. You 
get the same expense-saving with 
this modern all-alloy wrench, with re- 
placeable safe chrome-molybdenum 
jaws that grip and let-go instantly. 
You actually enjoy the adjusting nut 
that spins easily in all sizes, 6 to 60" 
—and the comfort-grip I-beam handle. 
And mind you, it costs no more than 
other top grade wrenches it far out- 
works. Save money — buy RIFAIDs 
at your Supply House... today! 


THE RIDGE TOOL CO. + ELYRIA,OHIO 

















ARC WELDING IN DESIGN, 
MANUFACTURE AND CONSTRUCTION 


This book is a compilation of outstanding contributions in 
the recent $200,000 Award Program conducted by the James F. 
Lincoln Arc Welding Foundation, Cleveland, Ohio. Altogether 
the book contains 109 award papers. 

This book provides scientific and technical schools, col- 
leges and universities, engineering bodies and libraries, as 
well as industrial executives and officials, a tremendous vol- 
ume of data on welding. The book will also be of incalculable 
value to designers, engineers, architects, production officials 
and others desirous of obtaining the benefits attributed to arc 
welded construction. All photographs and drawings essential 
to a clear and adequate presentation of each subject are in- 
cluded. Each study includes designs, calculations, procedures 
and other pertinent information showing how the advantages 
attributed to arc welded construction are obtained. 


Size: 6°'x9°’. Simulated leather cover. gold embossed 
Price: $1.50—U.S. . . . §$2.00—Foreign Countries 


Send orders to 


THE GULF PUBLISHING COMPANY 


P. O. Box 2811 HOUSTON, TEXAS 


January, 1940—A Gulf Publishing Company Publication 








SIMPLIFIED 
PIPING 


the result of 53 YEARS’ PROGRESS 









1931 model 
with puzzle piping 





Present model Super-Silvertop 
with simplified piping 


@ Yes, the 1931 model 
Anderson steam trap was a 
good trap—but 53 years of 
research and experience 
pointed the way to progress. 
The present model Anderson 
Super-Silvertop brings sim- 
plified piping. It makes our 
old style trap with its puzzle- 
piping not only wasteful 


Super-Silvertop instal- 
but obsolete. 


led as an elbow 


This modern Super-Silvertop trap simplifies 
steam trap piping with a saving of fittings and 
labor. In fact, users report a saving of as many 
as 13 fittings and from 40 to 60 minutes of time 
on every trap installed. It has the further advan- 
tage of 102% increase in capacity over the pre- 
vious model Anderson trap. Users not only have 
a choice of elbow or straight-in-line connection 
but a trap that is easy to inspect without dis- 
turbing pipe connections. In addition, guided 
bucket insures longer bucket life, and bored pas- 
sages of liberal area prevent clogging with scale. 


Our engineering department is constantly work- 
ing to improve the Super-Silvertop line even 
more. Further improvements are sure to come, 
for the Anderson Company intends to lead the 
field in more progress in steam traps in the 
years ahead. Have all the facts at your finger- 
tips ... write today for complete information. 


THE V. D. ANDERSON COMPANY 


1942 WEST 96th STREET * CLEVELAND, OHIO 


109 





y/ ICTOR 


pelts: 


alloy steel 


STUDS 


for 
flanged 
fittings 

and 


valves 


BOLTS 
STUDS 


NUTS 


of high strength, heat-treated alloy steels, 


osion and heat resistant alloys, non- 
pus metals and carbon steels for 
natural gasoline plants and manu- 


f refinery and oil field equipment. 


Write for complete catalog! 


VICTOR PRODUCTS CORP. 


2641 Belmont Ave. © Chicago, Ill. 





FRACTO 


CONDENSERS 


for High Pressure 
and Temperature. 


Also Heat Exchangers for Vac- 
uum and Atmospheric Service. 


Patented in the United 


ract® 7) 
Contr 


States and Foreign 


Countries 


H. LEACH CoO., Inc. 


117 Liberty Street, New York, N. Y. 











RANK LUDLAM, 
tary and assistant treasurer, 
national Nickel Company, Inc., 


assistant secre- 
Inter- 
died 


December 8 in New York. He had been 
with the organization since 1903. 


OSEPH T. RYERSON & SON, Inc., 

Chicago, have become distributors of 
McKay certified stainless steel elec- 
trodes. The product is stocked at all 
Ryerson branches..A certificate of weld- 
deposit analysis each package. 


HANGES in the sales staff of the 

mechanical division of B. F. Good- 
rich Company have been made as fol- 
lows: I. N. Kimsey has been named 
manager and R. A. Charlton, assistant 
manager of the Akron sales division; 
J. S. Gulledge is manager of the St. 
Louis district and A. M. Fiala is prod- 
uct sales manager of the Air-Cell di- 
vision, the company’s new latex cush- 
joning material. 


R. WILLIAM A. MUDGE has been 

added to the staff of the technical 
devision of International Nickel Com- 
pany, Inc., in New York. For the past 
17 years he has been at the company’s 
Huntington, West Virginia, rolling mill 
as superintendent of research and su- 
perintendent of the refinery as well as 
works metallurgist. 


AROLD W. STODDART has been 

named manager of the turbine well 
pump division of Worthington Pump 
and Machinery Corporation, Harrison, 
New Jersey. He has been with the or- 
ganization since graduation from Iowa 
State College in 1919 and has been 
allied with its turbine well pump divi- 
sion since 1921. 


EREZ & HELTON, 1701 Commerce 

Street, Houston, have been appoint- 
ed agents for Swift Lubricator Com- 
pany for Texas and Louisiana. 


E bein business of Worthington Ma- 
chinery Corporation, 424 North 
Boulder, Tulsa, Oklahoma, was taken 
over December 1 by Worthington Pump 
& Machinery Corporation as its district 
office at that address. The district will 
be under the management of J. O. 
Lewis. The former corporation will re- 
main in existence for the settlement of 
current business and collection of out- 
standing accounts. 


m BUSINESS NOTES 




















LOUIS H. BRENDEL 


OUIS H. BRENDEL has been pro- 

moted to assistant sales manager of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Connecticut. He has been 
assistant sales manager of the Hancock 
valve division of the company and in 
his new duties will supervise sales pro- 
motion and jobber relations of the sev- 
eral divisions of the concern. 


ARRY W. SCHUETZ has been ap- 

pointed assistant to the president 
and general manager of Pittsburg 
Screw and Bolt Corporation. He has 
been with the company for 15 years. 


IRECTORS of the Natural Gasoline 
Supply Men’s Association met in 
Tulsa December 28 and heard the re- 
port of the treasurer, which showed the 
organization in good financial condi- 
tion and ready for its part for the meet- 
ing of the Natural Gasoline Associa- 
tion of America in Tulsa, May 15 to 17. 
Additional memberships were con- 
sidered and members were urged to 
give possible names, after several had 
been offered. 





Ready for truck delivery from Shreveport to Kilgore, Texas, is this absorber, 
fabricated by the J. B. Beaird Corporation for Hercules Gas Company, The vessel 
was designed by Hudson Engineering Company, Houston. It is 5 feet inside diame- 
ter, 73 feet long, made of 11/16-inch fire box quality steel plate. 
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